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PLANS OF OUR 20,000-TON BATTLESHIP. 

In response to the Navy Department's request for 
plans for the 20,000-ton battleship authorized by the 
ast Congress, ten designs were submitted Some of 
them were drawn by private concerns, and the others 
by the Bureau of Construction and Repair The De- 
partment favors one of the designs drawn up by its 
own bureau, and Secretary Bonaparte has, according 


ly, recommended its adoption by Congress. 


The greatest interest attaches to this ship. It is our 
anewer to the “Dreadnought,” a vessel which has come 
to be considered as the type ship for future battleship 
construction. Naturally, comparison will be made with 
that vessel; and in the absence of detailed information 
as to distribution of weights, and the thousand-and-one 
elements which go to make up the total efficiency of a 
ship, it is certain that the Department's plan will be 
subject to much unfavorable criticism. For, on the 
face of it, it will appear to the layman that with 
2.6060 tons more displacement, we are building a ship 
that is no more powerful than the “Dreadnought 

As & matter of fact, our new ship will be just 2,000 


tor or 11 per cent, more efficient than the British 
prototype The same arguments with which, in a re 
cent issue, we urged that the 18,000-ton “Dreadnought” 


must of necessity be superior to the 16,000-ton “Michi- 
gan will now apply to the question of the relative 
efficiency of our 20,000-ton new battleship and the 
18,000-ton “Dreadnought.” Displacement means power, 
either for attack or defense, and if, as we shall see 
below, our new ship carries no more guns, and has no 
greater speed than the British ship, it must inevitably 
follow that those guns are better disposed, more amply 
protected, and the Security of the whole ship more 
certainly assured, in the exact proportion of the differ 
ence in the size of the two vessels. 

Compared with the “Dreadnought,” our new battle- 
ship, 510 feet long, is 10 feet longer on the water 
line; has 3 feet more beam, or 85 feet; and is of 20,000 
tons displacement, or 2,000 tons more than the “Dread- 
nought.” Her coal bunker capacity is about 400 tons 
leas, and her estimated speed the same. She carries the 
same armament of ten 12-inch guns; but her secondary 
battery for repelling torpedo attack is heavier, consist- 
ing of fourteen 5-inch rapid-fire guns, as against about 
twenty 3-inch rapid-firers. 

Judging from the fact that the weights allotted to 
guns and motive power appear to be about the same, 
it fotlows that considerably more weight must have 
been allowed in our new ship to be the most important 
element of stability and protection. Although the belt 
armor of the two ships is the same in its maximum 
thickness, there is no doubt whatever that the De- 
partment design calls for a continuation of the maxi- 
mum thickness of this armor over a greater length of 
the ship's hull! amidships. The belt armor is 8 feet 
in width with a maximum thickness of 11 inches and 
its cross section is uniform throughout the length of 
the belt. Remembering how terribly effective was the 
heavy gun fire of the Japanese against the unarmored 
or lightiy-armored ends of some of the Russian bat- 
tleships, our designers are carrying the full thickness 
eof the belt armor much farther forward and aft than 
hes been usual in previous warships which, of course, 
adds greatly to its weight 

The side above the main belt armor is protected by 
an upper belt 7 feet 3 inches in width, and of a maxi- 
mum thickness of 10 inches. This belt also carries its 
maximum thickness farther fore and aft than has 
been the usual practice, and serves to afford unusual 
protection to the substructure of the 12-inch gun 
mounts. Furthermore, the side of the ship above the 
second belt is protected by 5 inches of armor, which 
protects the base of the smoke pipes and the majority 
of the guns of the 5-inch battery. Particular attention 
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has been paid to the subdivision of the ship, which 
has been so worked out that everywhere three separ 
ate walls of skin plating will intervene between an 
exploding mine or torpedo and the magazines. 

The guiding principle in working out the hull 
and the armor plan has been the recognition of 
the necessity of making the modern battleship more 
secure against sinking or capsizing, and the larger 
part of the increased displacement of this ship has 
been spent in producing a hull that will stand up 
on an even keel under the prolonged and combined 
attack of the torpedo, the mine, and of 12-inch bat- 
teries of the modern battleship. 

The announcement that the design calls for only ten 
12-inch guns will produce disappointment among those 
people, lay and professional, who delight in the spec- 
tacular; but this battery will be more powerful, or, 
rather, more effective, than that of the “Dreadnought,” 
for the reason that all of the guns will be mounted 
along the centra! axis of the ship, and will be avail- 
able on either broadside. This will enable our new ship 
to oppose to a ship of the “Dreadnought” type a 
broadside 25 per cent more powerful. At the same 
time this is done at some sacrifice of end-on fire, which 
will consist of four 12-inch, as against the six 12-inch 
of the “Dreadnought.” 

After all is said and done, it is certain that the 
Department plan will be criticised on the ground that 
the battery is not sufficiently powerful for the ship. 
We understand that among the designs submitted by 
private concerns was one for a battleship 540 feet in 
length carrying fourteen 12-inch guns; but, of course, 
if the greater portion of these guns are mounted in 
broadside turrets, six of them may be masked when in 
action by the corresponding six on the opposite beam, 
and the total broadside available may be no greater 
than that of the Department's plan, in which the ten 
guns, being mounted on the longitudinal axis, are avail- 
able on either broadside. 

- —_--~e-o ———— 
SANDY HOOK COAST DEFENSES. 

The invitation by the United States government te 
the members of the American Society of Mechanical 
engineers to pay a visit to that most sacred of all gov- 
ernment réservations, Sandy Hook, was a greatly ap- 
preciated courtesy to one of the most distinguished and 
influential technical bodies in this country. The invi- 
tation was extended in connection with the recent 
convention of the society, and as usual, the government 
treated its guesis exceptionally well, $8,000 being ap- 
propriated for the practical exhibition of the working of 
he many elements of defense in the way of guns, mines, 
mortars, etc., which render Sandy Hook one of the 
most formidable of our seacoast defenses. The seven 
hundred guests of the government were taken down to 
Sandy Hook in a special train of ten cars, and the 
first stop was made at the southerly end of the Proving 
Grounds for the purpose of visiting the great 16-inch 
army gun, the largest and most powerful rifle in ex- 
istence. This piece is still mounted on the temporary 
trial carriage on which it was proved some two or 
three years ago. The gun weighs 130 tons and fires a 
shell weighing 2,450 pounds with a velocity of slightly 
over 2,300 feet per second, and an energy of about 80,- 


000 foot-tons, over 600 pounds of smokeless powder be- . 


ing necessary to secure these results. Although it is 
not likely that the gun will be re-duplicated, the piece 
will be permanently mounted at Sandy Hook, and will 
form a very valuable element in its defenses. It may 
be remarked in this connection, that the recent deter- 
mination of the Ordnance Board to abandon the manu- 
facture of guns of high velocity in favor of larger 
guns of low velocity, lends a new significance to the 
16-inch gun, and if it should be decided to adopt for 
this piece the 2,000-foot-seconds velocity, which is to 
be the service velocity of the future, the 16-inch gun 
will become in a sense rejuvenated, and may be con- 
sidered to have before it a long period of future use- 
fulness. Two or three hundred yards to the east of the 
big gun, the visitere were shown two targets represent- 
ing the side armor, backing, and framing of our latest 
armored cruisers and battleships, which have lately 
been erected for the purpose of testing their resisting 
power to the attack of modern shells, It was noticed 
that the targets, instead of facing the guns, have been 
built with their face at a sharp angle to the line of 
fire; and it was explained that this was done in order 
to test the resisting power of the armor when struck by 
shells delivered at an angle 20 degrees from the nor- 
mal. As a matter of fact the majority of the projec- 
tiles which reach a ship strike her obliquely; compar- 

ively few of them are delivered normal to the plate. 

The visitors were next taken down to the massive 


concrete emplacements upon which the various guns 
which are submitted for proof are tried out. Here, two 
rounds were fired at a velocity of 3,000 feet per second 


from one of the latest type of 6-inch rapid fire guns 
mounted on a barbette carriage. The small! interval 
of time before the shell struck the water, over a mile 
away, afforded a dramatic illustration of what is meant 
by a muzzle velocity of 3,000 feet per second. Then 
followed five rounds from a 15-pounder, semi-automatic, 
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rapid-fire gun, and three rounds of shrapnel from a 3- 
inch field gun which were timed to explode aboye the 
water at about 1,000 yards range. As the shots were 
fired to leeward before a 35-mile gale, the sound of the 
exploding shells could not be heard, and the only eyj_ 
dence that the heavy rain of fragments was being duly 
scattered was the appearance above the water of a little 
white ball of smoke, looking for all the world like g 
puff ball hanging in mid-air. Other tests at this bat 
tery consisted of the firing of a 4.7-inch siege gun, 
mounted on a long recoil carriage; and a 2.38-inch field 
gun; and ten rounds from one of the famous 1-pounder 
pompom automatic guns. From the spectacular point of 
view, the most interesting exhibition was the firing 
with full charge, of a 10-inch rifle mounted on one of 
the Buffington-Crozier disappearing carriages. This 
mount, whose design is chiefly due to Gen. Crozier, 
of the Board of Ordnance, .who was present to receive 
the guests, is now the standard type of mounting for 
all the heavy guns of the United States coast defenses, 
The shell struck the water at a range of about 2% 
miles, throwing high into the air a huge geyser of 
water. Ricocheting, it took another great leap of 
fully a mile and a half, when it struck again, throwing 
up another large column of spray, before it finally 
passed out of sight. 

The party then passed on down the beach to the for. 
midable fort known as Battery Richardson, where a 
large number of 12- and 10-inch guns are mounted on 
the Buffington-Crozier disappearing carriage. After a 
12-inch gun had been raised into battery, traversed, and 
returned to the loading position, Gen. Murray, mount- 
ing the parapet of the emplacement, delivered an 
address in which he contrasted the best firing results 
obtained in target practice a few years ago with those 
of the present year. Five years ago the best results 
that could be obtained with the 12-inch gun were one 
shot in 3 minutes, and the percentage of hits was 50 at 
a range of from 4,000 to 4,500 yards. During the inter- 
vening years, thanks to the admirable system of fire 
control (that is, the method of locating the target, and 
ranging the guns), the work of our gunners has im- 
proved so greatly that last year more than half of the 
guns fired made a record of 100 per cent in hits, the 
range has been increased to 4,000 yards, and the aver- 
age time between shots reduced to one minute. 

The visitors then passed on down through the fort to 
another emplacement, where they were treated to am 
exhibition of sub-caliber target practice, in which @ 
rifled tube, representing a 1-pounder gun, is placed cen 
trally within the bore of a 10-inch rifle, and all the 
motions of unlocking a breech, loading, closing the 
breech, sighting, etc., are gone through exactly as 
though a full-weight shell and powder were being used. 

Considerations of expediency prevent any detailed de- 
scription of Fort Richardson, and it must suffice to say 
that the provisions for the safe storage of the powder 
and shells, the arrangement of the lifts for bringing 
the ammunition up to the guns, etc., are thoroughly ap 
to-date and render this fort one of the most complete 
and formidable of its kind in the world. 

All systems of defense of the entrance to the harbors 
include, in addition to the heavy guns for the attack 
for armored vessels, provisions for sowing the channels 
with the deadly submarine mine. The submarine dé 
fenses of the Sandy Hook channels are particularly 
complete. They are arranged on the electrically-com 
trolled system, and have been carried out on the lines 
which have been illustrated from time to time in the 
various issues of the Scientiric AMERICAN. By this sy® 
tem it is possible to discriminate in the treatment of 
friend and foe. When a ship strikes a floating mine, aa 
electrical contact is made which gives notification t@ 
the operator within an armored casemate on the shore. 
If the ship be a friendly vessel, it is allowed to pas® 
on; but if not, the operator immediately throws @ 
switch and explodes the mine. 

From the mining casemate the visitors were next 
taken to the hidden mortar batteries, from the crest 
of which'they looked down 60 or 70 feet into a series 
of huge rectangular pits, at the bottom of each of 
which were four short, massive, rifled mortars, @ 
pable of throwing a 12-inch shell to the extreme range 
of 7 miles. For the benefit of the visitors, a Salve 
of four guns was fired with reduced charges, te 
guns having an elevation of about 50 degrees. At the 
word of command there was a reverberating crash, and 
instantly the eye was able to follow the i 
sweep of the four projectiles which, keeping the same 
relative four-square position in which they left the 
muzzle of the guns, could be seen soaring into the blue, 
drawing together under the effect of perspective, and 
diminishing until they were lost to sight. A 
seconds later, after they had described a vast Cul¥e 
whose highest point was a mile and a half above the 
earth, a cloud of spray thrown up from the 
some three miles distant from the shore marked 
point at which they fell. The exhibition closed 
the firing of shells loaded with high explé 
with black powder, and the explosion of @ 
ful land mine. The latter lifted what app 
be a veritable mountain of sand, earth, and 
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timbers high into the air, and afforded a most im- 
onstration of the destructive power of 
formidable of all methods of attack, 
~- > +@+»—____—___—- 
NOTES ON RECHARGING OXYGEN GAS TANKS, 
BY RANDOLPH BOLLING, 

In laboratories situated in isolated districts like 
ours, the expense of getting oxygen tanks recharged 
js considerable, the express charges from Sydney, Nova 
Scotia, to New York city and back, plus customs duties 


pressive de! 
this, the most 


amounting to about $15 on a small, 15 cubic feet ca- 
pacity tank. This made it highly desirable to find 


some means of securing a supply of oxygen at some- 
thing like reasonable prices. The idea of gas bags 
or gasometers occurred to the writer, but as these are 
at best cumbersome and rather obsolete methods of 
storing gas, and besides none being within a thousand 
miles of our laboratory, it was decided that we our- 
selves, should recharge our tank, which had recently 
become exhausted. The tank was one of those pressed- 
steel cylinders without seams,and rivets, and guaran- 
teed to stand a pressire of 600 pounds to the square 
inch, and te nold 15 cubic feet. In Hempel’s “Meth- 
ods of Gas Analysis,” transiation of E. L. Dennis, a 
chapter is devoted to the design of a calorimeter using 
oxygen under very high pressure, the gas being gen- 
erated in a length of iron pipe with suitable couplings. 
This method of Hempel’s appeared to be a simple ar- 
rangement and one easy to carry out, so the writer 
decided to use Hempel’s apparatus, substituting the 
oxygen tank for the calorimeter bomb. 

To set up the apparatus, a heavy brass coupling 
was screwed to the oxygen outlet of the tank, threaded 
to take an iron T pipe of % inch inside diameter. 
Into one opening of the T was screwed a pressure 
gage reading up to 200 pounds. The generator was 
made of a piece of double extra-heavy steel pipe, 2 
feet long by 2 inches diameter, one end closed by a 
steel coupling and a heavy cast-iron plug. The other 
end had fitted to it a suitable reducing nipple and a 
piece of %-inch pipe 6 feet long, threaded at the end. 
The mixture for generating oxygen was prepared by 
heating one kilo of manganese peroxide for about six 
hours on a thin steel plate over four Bunsen burners, 
in order to burn off all organic matter. I had the 
commercial article on hand, and it was far from pure, 
containing bits of sawdust, roots, and trash very inti- 
mately mixed, and net caring to risk an explosion, I 
took the precaution to get rid of the organic matter. 
After cooling the peroxide, it was all passed through 
a 40-mesh sieve and then mixed with one kilo of 
potassium chlorate, also ground to pass a 40-mesh 
sieve. The chlorate and the peroxide were carefully 
mixed together and 400 grammes weighed off. A small 
portion was then heated in a test tube to test its be- 
havior, and although it sparkled somewhat freely, 
possibly due to a little organic matter still retained, 
I judged it was .safe enough for use. The generator 
was then all ready to be connected up to the tank; but 
remembering the habit of pipe fitters in lavishly using 
lubricating oil in threading up pipe, I decided to heat 
the generator pipe and the connecting pipe to a red 
heat for a few minutes to get rid of the oil, which if 
mixed with potassium chlorate would cause a bad 
explosion. As I expected, a good deal of smoke issued 
forth, showing that this precaution was necessary. 
After the pipe cooled, a piece of brass gauze about 
6x10 inches was rolled up loosely and rammed down 
the generator. This is recommended by Hempel as a 
g00d means of removing any traces of chlorine given 
off. and it also acted as a sort of porous plug to pre- 
vent the chlorate peroxide mixture from falling out 
when the generator was being charged. The apparatus 
now being all ready, the generating mixture of potas- 
sium chlorate and manganese peroxide was poured 
into the generator and the plug tightly screwed on, 
the pipe tapped to settle the powder at the end, and 
the tank with its pressure gage attached was taken 
out into a nearby field, so that if anything went wrong 
an explosion would cause no damage. The tank was 
stood upright on the ground, the pipe connecting the 
Senerator screwed on, and the needle valve to the 
tank opened. A lot of kindling wood piled around 
the generator was lighted, and then the operator re- 
tired to a safe distance to await results. 

After about twenty minutes the fire burned out, and 
everything being apparently all right, I advanced to 
the apparatus and closed the needle valve on the tank. 
The gage showed 21 pounds pressure. This experi- 
Ment showed that the charging could be done in this 
Manner with perfect safety, and that a larger weight 
of reagents only was needed to get our tank properly 
charged. The generator was then disconnected from 
the tank, the plug taken out, and the hard, compact 
Mass of potassium chloride and manganese peroxide 
dislodged by a chisel bar. The generator was then 
filled with 800 grammes and the same process repeat- 
€d; this time the needle of the gage showed 65 pounds. 
The connections were examined for leaks under this 
Pressure, and as several bad ones showed, the con- 
nections were then unscrewed and coated with a paste 
Made of zinc oxide and zine chloride, which I have 
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found an excellent material for the purpose, and the 
charging was begun again until the gage showed 200 
pounds. It was then decided to stop further charging, 
as this was sufficient gas to last for some time, and 
as we had no gage available reading up to 600 pounds. 
To secure this pressure of 200 pounds it required 2 
kilos of potassium chlorate (commercial), worth about 
$1, and 2 kilos of manganese peroxide, worth about 40 
cents. The material for fittings and labor cost about 
$1.50, but the generator is good for hundreds of charg- 
ing operations. 

After one has the apparatus made, which is simple 
enough, a boy can charge a tank in two hours. This 
gas was used for carbon determinations in steel, for 
hastening the combustion of graphitic carbon in the 


determination of silicon in pig iron, and also used for - 


burning off coke quickly in the determination of ash 
in coals for coke. 

I find this method of charging oxygen tanks safe 
and economical. I have néver used more than 800 
grammes of the mixture for generating oxygen, not 
because I did not consider it safe, but on account of 
the size of the generator. No-doubt one could calcu- 
late a charge that would fill a tank of a certain ca- 
pacity up to any pressure that the fittings and con- 
nections would stand, but unless the apparatus is 
made of pipe known as the “extra heavy,” the pressure 
could not be increased over 200 pounds with safety. 
In these notes I have given an account of my method 
of recharging oxygen tanks and it is hoped it may be 
useful to those chemists similarly situated in steel 
works laboratories. 
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LONG-DISTANCE OCEAN RACE FOR MOTOR BOATS, 
CONDITIONS GOVERNING THE RACE FROM NEW YORK TO 
BERMUDA. : 

The conditions for the Long-Distance Ocean Motor 
Boat race from New York to Bermuda, to be held under 
the auspices of the Motor Boat Club of America and 
the Royal Bermuda Yacht Club, for the James Gordon 
Bennett Trophy have just been completed by the com- 
mittee and are as follows: 

Race.—To be from the station of the Motor. Boat Club 
of America, on the Hudson River, New York City, to 
stake boat at Bermuda, placed by the Royal Bermuda 
Yacht Club. 

Conditions.—Open to seaworthy motor boats of not 
less than 39 feet over all and not more than 60 feet 
over all. A seaworthy boat is a substantially-built, full- 
decked vessel, having motor power and living accom- 
modations housed in and being equipped with all the 
tackles and appliances necessary to enable her to per- 
form a long passage in open water. 

Propelling Power.—Any form of internal combustion 
motor may be employed for propulsion purposes. 

Fuel.—The committee comprehending that those en- 
tering the race have a thorough knowledge of the fuel 
necessary to make the passage, does not specify any 
quantity, but same must be sufficient to complete a 
distance of at least one and one-half times the distance 
between New York and Bermuda. No ingredient shall 
be used to increase the power of fuel. 

Sails —Boats must be equipped with suitable spars 
and rigging to carry sufficient sail to give them steer- 
age way in a moderate breeze. This sail can be spread 
in any shape, but the total area of the canvas must mot 
exceed 6 square feet for each foot of over all length. A 
steering sail and storm tri-sail may also be carried. 

Stores and Water.—Stores and water sufficient for 
thirty days must be carried. 

Crew.—No boat will be allowed to start with less 
than five men on board, one of whom shall be a prac- 
tical navigator, one a practical engineer, and at least 
half of each crew must be amateurs. The committee 
earnestly recommends that no member of any crew 
shall be under 21 years of age, and that all members 
of the crew shal! have had previous nautical experience. 

Equipment.—A tender or life raft must be carried and 
a ring buoy or life jacket for each member of the 
crew. A full set of navigating instruments, a spare 
compass, sea anchor, oil bag and at least one gallon of 
crude petroleum or other oil, and fire extinguishers 
must be carried. Suitable arrangements for fitting an 
emergency tiller must be made. An assortment of 
spare parts and gear to the satisfaction of the commit- 
tee must be carried. 

Rating.—Will be calculated under the 1905 rules of 
the American Power Boat Association, except that the 
constant used in figuring the horse-power of the two- 
cycle motors shall be 850 instead of 750. 

Time Allowance.—Shall be figured at 50 per cent of 
the American Power Boat Association time allowance 
table. The distance for computation for allowance to 
be en a basis of 650 miles, 

Entries and Measurement.—Entries will be received 
up to twenty days before the start of the race, upon 
blanks which will be furnished by the Secretary of 
the Motor Boat Club of America, 314 Madison Avenue, 
New York City. All contestants must be measured by 
the club’s measurer at least forty-eight hours before 
the start. An entrance fee of fifty dollars must ac- 
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company entry as a guarantee of good faith, same tu he 
returned if boat starts, 

Protests.—Protests covering the rating or eligibility 
of any boat must be made in writing within twenty- 
four hours after the finish of the race. 

Inspection.—All contestants must repori at the an- 
chorage of the Motor Boat Club of America, or at such 
time anc place as the Regatta Committee shall desig: 
nate for the purpose of inspection and measurement. 

Start.—The start shall be made from the station of 
the Motor Boat Club of America on Saturday, June 8, 
1907, at 3 P. M. 

The committee reserves the right to reject any entry 
if in thot» judgment the boat is unseaworthy or unsuit- 
able for long distance racing, or is deficient in any par- 
ticular. All entries will be accepted subject to inspec 
tion and approval by the regatta committee previous to 
the start. 

The committee urges strict compliance with the Jet 
ter and spirit of the conditions as abov: tated, and 
will be pleased at any time to inspect. plans or boats 
under construction. 

—_—_————> Oe 
SCIENCE NOTES, 

A remarkable collection of great archeological inter 
est is to be disposed of in London. This comprises the 
extensive array of Egyptian curios collected by the 
well-known Egyptologist Mr. R. de Rustafjeell, and it 
is of a most complete description. The collection has 
been carefully classified and annotated and affords an 
informative and interesting history of this ancient 
country for a period of some 6,000 years, from the 
earliest time of the Egyptian nation 4,400 years B.C. 
to the present day. The pre-dynastic era is represented 
by an extefisive array of flint implements; the dynastic 
period by sculpture, bronze, pottery, and fresco paint 
ings; and the times nearer allied to the present by 
numerous personal ornaments, treasures, and trophies 
gathered from Egypt proper, the Sudan and surround. 
ing tribes, including the famous praying board of the 
Mahdi found with the body of the Khalifa after the 
battle of Omdurman, and which is regarded with re- 
ligious awe by the Dervishes, as it is popularly sup- 
posed to have been handed down to their chief through 
successive generations from the great Mahomed. 


The technical professions now demand of their mem- 
bers for the higher planes of successful] practise the 
same general educational preparation for professional 
study as that required by the best law and medical 
schools. Without entering into a diseussien as to the 
relative merits of the educational work done by the 
small college and by that forming a subordinate mem- 
ber of the university, it is sufficient to say that thie 
part of a well-rounded course of professiona! study 
harmonizes completely with the university system and 
is in fact an essential element of it. Both fer techn!- 
cal efficiency, therefore, and for the broadest and best 
educational motives the technical schoo! is hound te 
find its strongest development in aa environment of 
universal study and investigation. The university 
has long since lost the character, if it ever properly 
had it, of a place where abstractions of learning, sepa- 
rated from the things which only give them life. are 
to be dispensed after the manner of instruction to 
men who are never to deal with the affairs of life. It 
has come to be an intensely practical working agent. 
It is effective and worthy of support only in so far as 
is makes itself felt in the real life of the ceromunity 
If it is to be a true and real center of instruction 
it is imperative that it shall carry knowledge into 
every useful calling, governmental, corporate. or priv 
ate. The time will soon come, if indeed it ig not 
already reached, when it only can prepare men to 
administer and extend in a rational and mora! way the 
great industrial activities which at the present time 
form the foundation of the material prosperity ef the 
modern world, 

Aieneinistitacgtigicstaie tli seit tl dai 
OPENING OF THE NEW GRAND CENTRAL TEMPORARY 
STATION, 

The opening of the temporary station, situated on 
the ground floor of the Grand Central Palace Bullding. 
corner of 43d Street and Lexington Avenue, in this 
city, occurred on Thursday, December 15 

From fifteen to sixteen additional tracks have been 
built in the large excavated area between 44th and 
5ist Streets, also between Fourth and Lexington Ave- 
nues, with a further sub-trackage of considerable di 
mensions. It was a novel sight to see the electric 
smokeless engines move about silently doing switching 
work. Owing to the delay in completion of signals, 
they will not run on the main line for a few days. 

For the time being only the Harlem Division through 
and local trains will use the new depressed yard, 
which, it is thought will greatly simplify operat'ons 
in the old yard. Ninety-seven trains da will be 
accommodated on this division. The number of other 
trains run into and departing daily from the ol! sta- 
tion are one hundred and thirty-seven for the New 
York, New Haven & Hartford Railroad, and on@ hun- 
dred and twenty-six for the New York Central. 





) 
; 





464 


THE GERMAN MARINE RESEARCH BOAT “PLANET.” 


HEMMMANN ALBRECHT, 


Hi I hiy Planet started on her first 
cruise ¢ January 21 of the present year She is fitted 
or ind most judiciously for her peaceful mis 


r is to consist not merely of coast measure 


ments in the South Sea; her commander has been given 
i great scientific programme of work to perform, which 

to be carried into effect in part on the carefully 
chosen outward passage to the South Sea. The ship’s 


route lies by way of St. Helena, Capetown, Madagascar, 


Mauritius, Ceylon, and Batavia Many of the instru 
ments and methods of work to be used are among the 
thos rece nt know n 

One task is to investigate the higher atmosphere 


over the ocean. The conditions prevalent here are 
known only through a few observations made in the 
North Atlantic, which go to show that these condi- 
tions are not as simple as theory has heretofore as 
sumed 4 number of kites fixed one above the other 


and attached by lines of fine piano wire are used 


The movement of the ship alone |i ufficient to raise 
t in an aimMmo pe ct Cail, a W own on 
sleipner The top kite which 

e circu! anes may reach a height of 

eet provided with a meteograph, an instru 

men veighing about pounds, which during the rise 
fall of the kite, registers the time, temperature, 


ew point, velocity of the wind and air pressure con 
tinuously, the last of these indicating, at what height 
each registration occurred. The meteograph may be 
irried still higher, to a distance of nearly 47,000 feet 
by system of two connected hydrogen balloons, one 
of which inflated more tensely 

bursts in the 


than the other 
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ometer which determines the depth of the ocean from 


the pressure of the water at the bottom, a deep-sea 
water scoop, Richter’s dip-thermometers, the mercury 


column of which breaks off on contact with the sea 

















Various Instruments Used in Deep-Sea Observations. 


bottom and thus allows the temperature which reigns 
here to be registered, and the scoop made according to 
the ideas of the Prince of Monaco, by means of which 
about a quart of the sea bottom material may be ob 


tained. There are also instruments on board to de 





rarefied air at a determinate 
ght, while the other balloon 
in as a parachute, carries 
the instrument carefully down 
until the float, which is attach 


ed to it below, touches the sur 


the sea The balloon 


face of 
remains in the air at a height 

ibout 160 feet above the 
float and in this way indicates 


the whereabouts of the instru 


ment to the ship Then 
finally, there are small balloons 
which ire iberated without 
instruments and which give in 
lications by their flight, of the 


lirection and force of the wind 


Since the 


Planet is to cross 
the region of the trade winds 
monsoon, and calms, most man 
ifold and interesting results 
are to be expected from the ob 
servations to be made 

Other researches lead down 
into the depths of the sea. The 
Planet" is provided with the 
sume deep sea sounding appar 
itus which was used on the 


i7erman research boats “Vald 
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For the measurements themselves the new 
photometric method developed chiefly by Dr. 
is to be employed. 


Stereo. 
Pulfrich 
Two phototheodolites from the firm 
of C. Zeiss, in Jena, were mounted on board ship at a 
distance of 156 feet from each other. They are pro- 
vided with two photographic cameras, the plates of 
which may be brought into exactly the same plane 
The differences between the two pictures obtained at 
the same moment are noted by a special measuring in. 
strument, the stereocomparer, which makes it possible 
to take measurements in all dimensions of the region 
photographed. According to the same method photo. 
graphs and exact measurements of ocean waves are to 
be made on board of the “Planet.” 

In order that all the works on board ship may be 
facilitated to the utmost, especially in the tropics, she 
has been provided with large airy staterooms and 
working cabins. The doubts of the vessel's seaworthj- 
ness which her style of construction caused to be 
raised, were completely dispelled by her trial trips ip 
the North and Baltic seas. 

2-0-2 = 
Formation of Fine Pearls, 

Mons. Seurat has just returned from a mission in 
Oceanica, says L’Illustration, where he made a special 
study of the method of formation of fine pearls. His 
conclusions shed new light upon a question hitherte 
rather obscure, and seem to indicate the way to be 
taken for the artificial production of the natural peart. 
While the Hindoo legend attributes the origin of the 
pearl to the fall of a drop of dew into the bosom of 
an oyster gaping in the sun, modern scientists have 
long believed that the pearl results from a secretion 

consequent upon the irritation 
produced upon the nerves of 














the mollusk by the introduction 
of a foreign substance, a grain 
of sand or other. For a long 
time the Chinese and the Jap 
anese have thus manufactured 
so-called genuine pearls. They 
introduce into the very heart 
of the small bodies, 
around which another gradual 
ly comes to model itself. At 


oyster 


tempts of this sort have been 
made in France. But it seems 
to be admitted that the conere- 
tions thus obtained are not 
pearl, they are mere mother of 
pearl. According to another 
theory, a certain disease of the 
oyster determines the forma- 
tion of 
which an equally 


calculi or “stones,” 
morbid se 
cretion envelops in pearl-mat- 
ter. A good many pearls from 
Ceylon inclose a minute nw 
cleus, the presence of which 
agrees with this theory. But 
all pearls do not present this 
phenomenon; the theory must 
therefore be discarded. 

A parasitic origin appears to 
day as good as demonstrated. 
Already Prof. Raphael Dubois 








ivia and Gauss Deep-sea 
measurements are to be made 
uf pecially interesting point 
thus on the eastern boundary 
the great bank which tra 


verses the Atlantic Ocean in an 


S-shaped course, where the indentation of the sea bot- 
tom below the surface of the sea is greater in some 
spets than the height of the highest terrestrial moun- 
tains \ 


mong the instruments of more recent con 


struction carried by the “Planet” are a deep-sea man- 


A Phototheodolite for Measuring Wave 
Lengths and the Coast Line. 


termine the percentage of salts, the color and the trans- 
parency of sea water, others to determine the per- 
centage of gases, phosphoric acid, silicic acid, and 
plankton, the finely-divided organic material which rep- 
resents the primordial nourishment in the ocean. 




















The “ Planet” Equipped fur Meteorological Observations at Sea. 


THE GERMAN MARINE RESEARCH BOAT “ PLANET.” 


Deep-Sea Sounding Apparatus for Capturing 
Specimens of Deep-Sea Life. ence of a larva. 


had attributed the formation of 
pearls in the mold to the pres 
During his 

stay in the Gambier Islands 
Mons. Seurat decalcified pearls and he 
found at the heart a nucleus not formed by a “stone,” 
but by the worm of the tylocephalum, which is a para 
site of the oyster. At the same time it was noticed 
that the majority of pearls gathered loose in the oy® 
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Balloon Used for Raising Instruments to High 
Altitudes. 
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ters of Ceylon contained the remains of a worm. On 
the other hand, it is known that certain larve hatched 
in the cells of any given animal can continue their 
evolution only by passing into the stomach (if one 
may thus express oneself) of some other animal. The 
pest known example of this phenomenon is furnished to 
us by tape-worms. Now in the present state of micro- 
piological science it is accounted that this parasite of 
the oyster must accomplish its development in the 
eagle-ray, which pierces the oysters with its spine in 
order to imbibe the larve which prey upon it, and 
among these last the larve of the pearl. The knowl- 
edge of these facts therefore would allow contriving 
a process for supplying the oysters with the valuable 
larva While preserving them from the attacks of the 
eagle-ray. Mons. Seurat thinks it well to call attention 
to the fact that it is not the parasitic organism of 
the heart which causes the pearl to live and die. Ac- 
cording to him the pearl tarnishes on contact with 
sweat and other secretions, with dirty or soapy water; 
itis restored by having the superficial layer dissolved 
in an acid, which constitutes a delicate operation. Gas- 
tric juice possesses for this purpose peculiar properties 
well known to California ladies who have their tar- 
nished necklaces swallowed by hens whose digestion is 
carefully watched. These assertions of a scientist 
scarcely agree with the often-received idea that fre- 
quent contact with the skin of a pretty woman is 
required to preserve the “water” of pearls. We might 
at most “distinguish” and assume that certain shoulders 
possess the same properties as the stomach of hens. 
—_————__—_—_—_-_ e+ o> ______—_—_———__ 
More than eight years have elapsed since China 
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THE REBUILDING OF THE CAMPANILE AT VENICE. 

The group of photographs which we publish, show- 
ing the progress-of the work of reconstructing the 
campanile at Venice, affords gratifying evidence of the 
fact that this most prominent feature in the best- 
known views of Venice is destined at an early date to 
lift once more its tall and stately beauty into the blue 
Venetian sky, as it had done for over one thousand 












































Madonna and Child, Restored trom 1,600 
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injured, and it will form the core or nucleus of the 
new foundations. That the substructure of the new 
tower will be absolutely secure against uneven settle- 
ment, and probably against any settlement whatever 
will be evident from a consideration of the methods 
adopted to enlarge and solidify the foundation, all of 
which will be clear from a study of the accompanying 
vertical section through the foundations and the lower 
portion of the tower. In the first place, then, the tetal 
weight of the structure, because of the more modern 
method adopted in its construction, will be largely re- 
duced, and at the same time the total area of the 
foundation has been about doubled. This has been 
effected by driving around the old piling, which was 
only 7 feet in length, several inclosing rows of pii- 
ing, all of which will be 15 feet in depth. These piles 
have been put down in close centact with each othe 

each succeeding row being driven snugly against the 
one preceding it, the piles being driven from the out 
side toward the center, with the object of compacting 
the clay underlying the present foundation, and thus 
giving them additional support. In the square ef new 
piling there are in all 3,000 piles. They were eut off 
at the same levei as the old piles. The outside courses 
of the old foundation masonry were then removed for 
a certain distance inward over the old platform, and 
entirely new masonry has been built around this cere, 
extending out over the whole area of the platform, It 
will be seen from this description that the question 
of future subsidence has, in all human probability, 
been entirely removed. Above the street level, the 
foundation is carried up in five steps to correspond 
with the five steps which. when the building was orig- 
























The Restored Foundations, Ready for the Erection of 


the Brickwork. 





The Fine Balustrade of Gai in the Logetta. 


8tanted to France a concession to build a railway from 
the Tonkin frontier to Yunnan Fu, the capital of the 
Southwestern province, a distance of about 280 miles. 
Labor and climatic difficulties, as well as a change, in 
1904, of the original tracé of the line, have had much 
to do with the delay, but work is now proceeding all 


along the new route, and it is expected that the rail- 


Way will be open as far as Mengtzu in 1907, and be com 
pleted to Yunnan Fu, the terminus, in 1908. 


Three of the Statues from the 
Logetta; Now Restored. 


Sectional View of the New Foundations, the Logetta and 


the Lower Portion of the Tower.* 

















years previously to the occurrence of its fall in 1902. 
It is gratifying to know that the reconstruction of 
the tower, at least as far as its external appearance is 
concerned, is to be entirely in accordance with its 
original lines and dimensions. The structure was 322 
feet in height, and it was built on a foundation of 
closely-driven piles, upon which was laid a foundation 
of solid masonry some 15 or 16 feet in depth. When 
the campanile fell, this foundation masonry was not 


The Celebrated Logetta and the Base of the Campanile Before it Fell, 
Note the Cracks in the Wall. 


THE REBUILDING OF THE CAMPANILE AT VENICE, 


inally completed, showed above the level of the squares. 
In building the walls of the tower, the original plans 
will be followed with great fidelity, and the internat 
spiral pathway will be retained; but for the conven- 
ience of the public an electric elevator wil! be built in 


the center of the tower. Fortunately, the authorities 
were able to recover from the mass of debris al! the 
*The short piling is the original work; the longer piling acd new 


masonry bas been added during the reconstruc! iou 
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more iluable aud « ential fragments of the tower, 
including the remains of the ancient Loggetta, the 


golden angel which crowned the summit, and the bell 


Fortunatel the statuary and the bronze gates were 
aiso recovered, and have been restored with great 
fidelity The statue of the Madonna, which was broken 


info over sixteen hundred fragments, has been restored 
with such skill that it is impossible to believe that it 
could have been once so apparently hopelessly damaged 

Apart from the fact that the campanile is being sub 
lected to such a faithful restoration, it is gratifying 
to know its fall has proved to be of widespread benefit 
in the note of warning which it has sounded and the 
careful investigation which it has produced as to the 
dangerous condition of many of the ancient and famous 
buildings of Europe. A large number of the more cele 
brated churches of Venice have been carefully exam 
ined as to the condition of their foundations; and their 
repair and strengthening is in the hands of competent 
architects and engineers As an interesting instance 
we may quote that of the church of San Giovanni e 


Paulo, whose sinking foundations are being inclosed by 
im of pilin ind cé ete, whicl eing 50 

i j to in e the clay beneath the church and 
ent ar fu ‘ placement Another noteworthy 
work of preservation is that which has been done on 


the campanile of the church of San Stephano, which is 
8 feet out of perpendicular in its total height of 203 
feet In this case a massive buttress carried on a 
foundation of screw piles was built; and it is not only 
preventing further displacement in the original direc- 
tien, but is apparently having the effect of carrying the 
tower back to the perpendicular—a result which is 
probably due to the continued sinking of the older pil 
ing, while the more firmly-embedded screw piling re- 
fuses to yield, and tends to tilt the tower back to the 
vertical. Incidentally we would draw attention to the 
fact that the screw piling may now be carrying a much 
heavier load than was intended; unless in 
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being quite unknown, whilé it is also immune from the 
ffects of volcanic disturbance. In regard to the Falls 
themselves, the scheme has a more promising outlook 


than prevails at Niagara, where during the winter sea 
pring numerous and severe troubles are 
The only fluctuations 


son and early 
caused by the presence of ice 
to which the Victoria Falls are subject are the differ- 
ences in the river level and the attendant volume of 
water during the dry and rainy seasons respectively 
but which in themselves do not offer any obstacle to 
the obtaining of an adequate supply for the purpose In 
view 

The power house in which the generating plant Is 
to be installed is to be located at the foot of the Falls 
near the water’s edge 350 feet below the ledge over 
which the river plunges. The intake will consist of a 
small canal deviating from the river a short distance 
above the Falls on the northern bank, and delivering 
at a convenient spot near the top of the gorge at the 
first or second bend of the river, since after tumbling 
over the gorge the river continues its course through a 
very zig-zag cahon for.a considerable distance. The 
juestion as to what pressure the current shall be 
transmitted has not been definitely determined, but 
Mr. Mershon has suggested a potential of 150,000 volts. 
The cables themselves will: be Suspended upon steel 
towers placed at intervals of 1,000 feet'to the outskirts 
of Johannesburg 

The question of possible failures in the supply aris- 
ing from transmission breakdowns has been amply con- 
sidered and adequate arrangements for guarding against 
inconvenience from this cause are to be made. Mr 
Fox's solution of this problem‘is to construct a reserve 
or secondary hydraulic generating accumulator near 
the Rand which would have a twofold object. In the 
first place, in the event of the transmission line break- 
ing down there would be immniediately-available a. con- 
tinuous supply of power which would be sufficient for 
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stitute electric power when the scheme is completeq 
upon economic grounds, a consummation which has 
hitherto been impractieable owing to the high tariff 
at present prevailing on the Rand for electric energy, 

The engineers of the undertaking point out that the 
conditions attending the supply of electric current to 
the Rand are unique. In the first place the load factor 
will be abnormally high as compared with that prevail. 
ing at power stations in other parts of the worlg 
This is attributable to the fact that pumping and@ mill. 
ing are carried out continuously without any cessation 
night and day. 


_— 
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Bucknall’s Long Balloon Voyage. 

The longest balloon voyage of the year hag just 
been accomplished by Mr. Leslie Bucknall, the wejj. 
known English aeronaut. Starting from London, he 
crossed the Channel, passed over France for a long dig. 
tance, entered Switzerland and landed at Veney, on the 
shore of Lake Leman. About 472 miles is the est 
mated distance of the trip, the greatest covered during 
Accompanied by Mr. Spencer, he 
started on the 27th of November, at 9.30 A. M., from 
the Wandsworth gas works in the suburbs of London 
on board his new spherical balloon, “Vivienne |y,” 
which gages 2,615 cubic yards. He carried 500 kilos 
(1,120 Ibs.) of sand on board. The wind blew strongly 
from the northwest, so the aeronauts were confident of 
being able to cross the Channel, and sailed first toward 
Folkestone, on the Channel coast, then crossed over 
at a good speed, coming over France at Touquet, and 
passing then over Amiens, Rheims, Chaumont and pro 
ceeding to the eastern frontier came to Switzerland 
and crossed the snow-covered Jura chain which lies at 
an altitude of 4,920 feet between Lakes Neuchatel and 
Leman. The balloon reached the shores of Lake Le 
man, and passed over this country during the night. 
At midnight Mr. Bucknall came over the lake and had 

before him the high peaks of the Bernese 


the present year. 





deed the contingency was provided for For 
our photographs and much of our informa 
tion we are indebted to A, Tivoli, of Venice. 
- oe —_—— 
Harnessing the Victoria Falls. 
BY OUR BNGLIGH CORRESPONDENT. 

Some weeks ago we drew attention in the 
pages of the Screnrivic AMERICAN to the 
scheme that had been formulated for har 
nessing the Victoria Falls on the River 
Zambesi for the purpose of supplying the 
Rand goldfields with a cheap supply of elec 
tricity in bulk for lighting and power pur 
poses. At that time the project was some 
what nebulous, but now it has assumed defi- 
nite form and preparations are being hast 
ened forward for receiving the necessary 
powers from the South African government 
to permit the work to proceed without delay 
When the project was first mocted it was 
realized that owing to its eolossal nature-it 








Alps, of which the Diablerets reaches an al- 
titude of 10,660 feet, without much chance 
of passing by the Rhone valley by way of 
St. Maurice, so that he gave up the idea of 
‘rossing into Italy and landed on the shore 
of the lake at Veney at 1.30 A. M. This trip 
seems to be the best one which has yet been 
made from London, and as will be noticed, 
he made a very high speed. The new balloon 
of 2,615 cubic yards was built this year at 
Paris by Emile Carton, and this was its 
second trip oniy. It is one which Santos 
Dumont used on the occasion of the Gordon 
Bennett Cup race starting from Paris, and 
as will be remembered it was fitted with two 
horizontal propellers mounted on the basket 
and driven by a petrol motor. Santos Du 
mont caught his arm in the mechanism and 
was obliged to alight. 

After the occurrence of this mishap he did 
not continue experiments in ballooning and 
turned over the “Two Americas,” as it was 








would have to be carried out upon absolutely 
new lines since the transmission .of the elec 
tricity from the Falls to the Rand was over 
a greater distance than had ever before been 
attempted. Consequently in view of the various engi- 
neering and electrical problems and difficulties with 
which such a project would be confronted it was de 
cided to form a powerful and cosmopolitan Commission 
for the purpose of investigating the idea in all its 
phases and details This commission comprised Sir 
Douglas Fox & Partners and Sir Charles Metcalfe, the 
eminent engineers associated with the late Mr. Cecil 
Rhodes’ various railroads; Mr. Ralph D. Merson, of 
New York, who has been associated with the Niagara 
power schemes; Prof. André Blondel, of Paris; Dr. 
Edouard Tissot; Monsieur Thury, of Geneva; Prof 
Klingenberg, of Berlin; Mr. G. A. Hobson; Mr. Arthur 
Wright;‘and Mr. A. W. K. Pierce, who discussed the 
main problem, while the work of distribution at the 
Rand terminus of the line was investigated by the 
foremost engineer of the Allezemeine Electricitits 
Gesellschaft f Berlin, who have been intrusted with 
the contract 

In this undertaking the power is to be transmitted 
over a distance exceeding 600 miles, From a _ theo- 
retical point of view there is no limit to the distance 
over which power can be transmitted, other than those 
of losses involved in the transmission, which in them 
selves constitute an important factor. But in the ma- 
jority of cases, however, other considerations have to 
be taken into account, suéh as the configuration of 
s obstruction to the erection of the 
climatic conditions both normal and abnormal 


the country and i 


cables 
and their influence upon the maintenance of the line 
in this instance the conditions prevailing are unique 
and conducive to the successful attainment of the 
Between the Falls and the Rand 
throughout the 600 miles is | tica! 1, mostly 
uninhabited, and fairly open. There are no vu 7 
to negotiate and no forests or swamp 

penetrate. The weather is rema 
storms, blizzards, and other such natural visitations 


project. untry 


kably equable, violent 


Erecting the Brickwork of the Campanfle. The Royal Palace at the 


Rear Has Been Completely Restored. 


all requirements during the time occupied in the repair 
of the failure, and secondly the conservation of energy 
during such periods as the full power is not taken -by 
the various industrial concerns to which the supply is 
carried. This arrangement, it is pointed out, would 
possess many distinct advantages. It would enable the 
electrical working of such a long transmission as this 
to be made less difficult, as there would be a constant 
load factor imposed upon the line. Moreover, should 
the breakdown be more serious than anticipated, the 
supply from this accumulator would be in every way 
sufficient until the emergency steam-turbine generating 
plant situated in Johannesburg itself could be got to 
work. This steam-turbine generating station, the con- 
struction of which is to be commenced at once, is to 
have an initial capacity of 20,000 horse-power, exten- 
sions being easily possible as the supply develops. The 
utilization of the accumulator as a standby in case of 
accident to the main supply system from the Falls dis- 
penses with the necessity of keeping this steam station 
constantly under steam, which would be a highly ex- 
pensive matter, since the calls upon it might be few 
and far between. When intimation is received that a 
failure has developed in the main supply the reserve 
hydraulic ‘accumulater would take over the supply 
until steam was raised in the Johannesburg station, 
which preparations would occupy about twelve hours. 
By means of this extensive power scheme it will be 
| ible for the mines to obtain their requisite power 
at a saving of 40 per cent. At present there are only 
two ill generating plants in Johannesburg of 4,000 
and 4,7 yrse-power respectively, the latter of which 
of this enterprise have already acquired. 
Nearly mines are at present operated by steam 
power the gate capacity of which is 281,099 horse- 
power. The greater part of this steam plant will be 
ibandoned as many of the largest and wealthiest min- 
ing companies have signified their willingness to sub- 


the prom 


called, to Mr. Bucknall, who baptized it “Vi 
vienne IV.,” this being the fourth balloon in 
the series he possesses, these gaging 1,560, 
1,950, 2,015, and 2,615 cubic yards. 
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One Tunnel to Brooklyn Open, 

The headings of the north tube of the pair of sub 
wa, tunnels that are being built from the Battery 
the foot of Joralemon Street, Brooklyn, came together 
near the middle of the East River at 2.35 o’clock on 
the afternoon of December 14, 1906, thus forming the 
first underground passage between the boroughs of 
Brooklyn and Manhattan. 

For more than three years the two gangs at work 
on each end of the tunnel have been boring their way 
toward each other, through rock, sand and schist, and 
when they came together it wis almost like the meet- 
ing of the rims of two tumblers held in a person’s hand 

The men in the north tube had been working with 
might and main ever since December 8, when the eng 
neers drove a 10-inch pipe through the 65 feet of 
earth that separated the two shields. That was done 
so that the levels might be checked, but even without 
that precaution the shields, it was said, would not 
have miscarried noticeably. 
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President Roosevelt Receives the Nobel Peace Priat 

The Nobel Peace Prize has been awarded by te 
Norwegian Parliament to President Roosevelt. Im @ 
short speech the President of the Parliament, Gunnat 
Knudsen, said what had especially attracted the atte 
tion of the world was President Roosevelt's efforts @ 
end the war between Russia and Japan. The amoult 
of the Nobel Peace Prize will be given to trustees @ 
be used as a fund to be expended for the purpose of 
bringing together at Washington representatives 
capital and labor to discuss industria! problems with 
a yiew to promoting a better understanding between 
employers and employees. The committee of six m 
charge of the fund will be called “The Industrial Peae® 
Committee.” 
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Correspondence. 
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Southern Storms, 
go the Editor of the ScreNTIFIO AMERICAN: 

In your issue of the 24th instant you print an inter- 
esting article on the great storm of September 26-27— 
the West Indian hurricane of that date. The enor- 
mous damage done at the same time to the timber, 
cotton, and other crops, as well as buildings in this 
State, was not due to this storm at all, but to another 
which blew from the opposite direction, i. e., northwest, 
as is shown by the thousands of trees broken, which 
all point to the southeast. There were two storms, one 
from southeast to northwest and the other from north- 
west to southeast, their edges meeting or overlapping 
about the eastern boundary of this State. Such oecur- 
rence must be very rare. 

One result of the storm in this neighborhood has 
peen the almost total extinction of the English spar- 
row, but unfortunately mocking birds, red birds, and 
others suffered in proportion. A large number of 
quail also have been killed. J. WitLmMoru. 

Wortham, Miss., November 25, 1906. 

—————- > + 0 +- > ___—_ 
Brain Anatomy. 
To the Editor of the Scienriric AMEKICAN: 

The article “Wanted, Brains to Dissect,” over the 
signature of James M, Boady, states “that the school 
of anatomists who follow Spitzka have inaugurated 
a new era in brain anatomy by calling attention to 
the important function of the great bundle of trans- 
yerse fibers—the corpus callosum—as an index to the 
intelligence of the race or individual.” 

_“Salvarona,” a professor of psychology and author 
of the “Wisdom of Passion” and other publications, 
member of the Society of Psychological Research, 
ete., says “that it is not gray, red, yellow, or pink mat- 


‘ter that has to do with it at all, but the spiritual, 


mental, and psychological substances, forces, and mo- 
tions which operate through the brain matter, as a 
condition.” 

That the “Rolando” suture is the locality of muscu- 
lar motion he learned from Prof. James of Harvard 
ten years ago, and that the frontal lobes of the brain 
are concerned in the higher intellectuality has been 
taught for decades. Both Boady and Spitzka, as well 
as the old anatomists who cling to the “gray matter,” 
miss the point. It is the spiritual, mental, and psy- 
chological substances, forces, and motion, which op- 
erate through brain maiter. Dr. JAMes B. CaANpy. 

Langhorne, Buck, Pa., November 12, 1906. 

——____—___—_— +@-+._______—_- 
Roads for Automobiles, 
To the Editor of the Screnriric AMERICAN: 

Your recent editorial article On the subject of 
“Roads for Automobiles” was read with much*interest 
and profit. 

Here in Kentucky, in Fayette County, of which 
Lexington is the county seat, are some very fine roads 
for motoring. These roads are the old turnpikes re- 
constructed within the last three or four years with 
the steam roller, using broken limestone for material 
with a top dressing of the finer screenings. Crude 
dil from the Kentucky Ragland fields is then applied, 
making a road almost entirely free from mud or dust. 
When first put on, the oi] sticks to vehicles and cloth- 
ing and is quite disagreeable, but. after a few days’ 
sunshine the road becomes about as smooth and clean 
as asphalt, and further injury to vehicles or clothing 
cannot be discovered, and the road surface is bound 
80 firmly and compactly together that the wear of 
motor traffic seems negligible. So tough is this ma- 
terial that the suction of motor tires has no effect 
on it. One application of oil a year is sufficient to 
keep the road in excellent condition. 

I believe there are no finer motor roads in America, 
and no doubt they c4Suld be profitably studied by 
engineers interested in the construction of such roads. 

B. L. Banks. 

Richmond, Ky., November 7, 1906. 








The Current Supplement, 

In the effort to meet the present imperative demand 
for a satisfactory railway motor coach a rather large 
number of constructions have been developed. The 
latest of these, the Kobusch-Wagenhals steam motor 
coach is described in the opening article of the current 
SUPPLEMENT, No. 1616. The car is driven by steam. 
Count von Zeppelin, in a very thoughtful paper, gives 
his views on dirigible airships and enunciates the the- 
ory upon which the several craft which he has built 
have been designed. Major E. Stassano writes on the 
eleetro-thermal metallurgy of iron. Inasmuch as he is 
one of the foremost authorities on the subject, his 
essay will be read, no doubt, with interest. Mr. B. 
8, Bowdish contributes a pleasantly-worded article on 
the Weed Fields, in which he describes those wonders 
of our Meadows which are commonly passed unno- 
ticed. Mr. Willard L. Case’s article on gas as a source 
of Power, is concluded. The scientific control of boiler 
furnaces is a means of obtaining a high factor of 
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efficiency and economy, is a necessity to which steam 
users are keenly alive. Although various devices have 
been designed. for analyzing the gases in boiler flues to 
determine the quantity of CO, which they contain, none 
is more interesting than that which is described in 
the current SuprLemMent under the title “The Ados 
Automatic CO, Recorder.” Sir Francis Galton writes 
on the measurement of resemblance and proposes a 
scientific apparatus for measuring the similarity be- 
tween two human beings. 


— 





Thirty-six New Variable Stars, 

In the course of the study, by Miss Leavitt, of the 
digtribution of variable stars, the majority of the vari 
ables discovered have been fainter at maximum than 
the tenth magnitude. This is owing to the long ex- 
posure of the plates, taken with the 24-inch Bruce 
telescope, which have been used. Not only is the num- 
ber of faint stars on these plates very great in pro- 
portion to that of stars brighter than the tenth magni- 
tude, but. the discovery of variations among the 
brighter stars is, perhaps, disproportionately small be- 
cause their images are so large that only striking vari- 
ations are noticeable. Since the beginning of this 
work, it has been felt that the plates taken with the 
one-inch Cooke lens, which cover a region of the sky 
30 deg. square and show stars of the eleventh magni- 
tude and brighter, would furnish a valuable means of 
discovering the brighter variables. In January, 1905, 
four of these plates, having centers in R.A. 16h., dec, 
45 deg., were superposed. The positive used was very 
dense, and not well suited for the purpose of discover- 
ing variables, for which a thin positive is now always 
used. The six known variables RS Libre, RU Libre, 
RZ Scorpii, RS Scorpii, RR Scorpii, and RW Scorpii 
were, rediscovered, however, together with the planet 
Uranus. No new variables were found, and owing to 
the pressure of other work, the examination of plates 
belonging to the map of the sky was only recently 
resumed. The region selected was that covered by a 
plate which has its center in RA. 12h., dec. 60 deg. 
The nebula in Carina and the “Coal-Sack,” which had 
already been examined on Bruce plates of long ex- 
posure, are seen on these plates. Six photographs 
were compared, and thirty-six new variables were dis- 
covered, besides Nova Velorum, announced. The six- 
teen known variables, S. Carine, RX Carine, U Carine, 
RS Centauri, W Centauri, R Crucis, R Musecew, 8 
Crucis, RV Centauri, 131,360, 102,458, 103,260, 104,057a, 
104,758, 105,160 and 125,564 were rediscovered, the last 
six having been originally found on Bruce plates and 
recently announced. In the entire region, within 15 deg: 
of the center of the plates, there are twenty-five known 
variables brighter, at maximum, than the tenth magni- 
tude, omitting 9 Carine, the suspected variable T 
Carine, Nova (RS) Carine, Nova Velorum, and RT 
Carine which is too much inyolved in the nebula to be 
found by this method. The nine variables which might 
be found on these plates but were not rediscovered, 
are Z Carine, Y Carine, RZ Carine, S. Musce, T 
Cruei’, U Centauri, 104,265, 130,656, and 130,763. It is 
believed that an examination of ten good plates of any 
region; suitably distributed as to time, may be regarded 
as thorough, though no examination can be exhaustive. 
It may be considered satisfactory, therefore, that on 
six plates, sixteen out of twenty-five known variables 
were rediscovered, while thirty-six new ones were 
found. This indicates that there may be from seventy 
to eighty variable stars in the region, which are 
brighter at maximum than the tenth magnitude. 

_— >+ ore — 
To Our Subscribers, 

We are at the close of another year—the sixty-first 
of the Screntiric AMERICAN’S life. Since the subscrip- 
tion of many a subscriber expires, it will not be amiss 
to call attention to the fact that the sending of the 
paper will be discontinued if the subscription be not 
renewed. In order to avoid any interruption in the re- 
ceipt of the paper, subscriptions should be renewed be- 
fore the publication of the first issue of the new year. 
To those who are not familiar with the SurprLeMENT, a 
word may not be out of place. The SUPPLEMENT con- 
tains articles too long for insertion in the Screntiric 
AMERICAN, as well as translations from foreign period- 
icals, the information contained in which would other- 
wise be inaccessible. By taking the Screntiric AmER- 
ICAN and SuprpLtemMeENT the subscriber receives the bene- 
fit of a reduction in the subscription price. 

+e 
Dr. William Brooks Honored, 

Dr. William R. Brooks, director of the Smith Observ- 
atory and professor of astronomy at Hobart College, 
has been awarded a medal and diploma by the Astro- 
nomical Society of Mexico fer his discoveries of twenty- 
five comets. Besides many other prizes, this is the 
twelfth medal conferred upon Prof. Brooks. Among 
these were medals from the Astronomical Society of 
the Pacific, a special gold medal from the International 
Jury of the Columbian Exposition, and the Lalande 
prize medal from the Paris Academy of Sciences, be- 
stowed, in the words of the award, “for numerous and 
brilliant astronomical discoveries.” 
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CONTROLLING THE COLORADO RIVER AND SALTON 
SEA. 

The recent announcement that the engineers had 
succeeded in November in damming up the break in 
the banks of the Colorado River, and the more recent 
dispatches from the west stating that the river has 
again broken through its banks and was flowing into 
the Imperial Valley, have concentrated public atten- 
tion once more upon the stupendoug struggle between 
the forces of nature and ingenuity and resourceful- 
ness of man which the Salton Sea catastrophe has pro- 
duced. The huge gar. several thousand feet wide, 
through which the Colorado for many months has been 
emptying its waters into the depression of the Salton 
sink, has finally been closed by a dam, whose construc- 
tion and the methods adopted to facilitate rapidity in 
its erection form a story of the greatest interest. 

The readers of the Scientivic AMERICAN have been 
made familiar with the conditions of the Salton Sea 
disaster in a series of articles which appeared in the 
spring of the present year. We now present some pho- 
tographs, taken during and after the completion of 
the dam, which, with the accompanying diagrams, will 
serve to make the situation perfectly clear. 

The great natural depression, known as the Salton 
sink, once formed a portion of the ocean bed. Proof 
of this is found in the vast deposits of salt, the har- 
vesting of which forms, or did form before the present 
inundation, an important industry. The term “sink” 
has been given to all that portion of the Colorado 
desert which lies below sea level; the Salton Sea is 
that portion of the sink which is at present cévered 
with water. Within a recent period, measured ge¢o- 
legically, the sink formed a portion of the Guif of 
California; but the Colorado River, which brings down 


annually enormous quantities of silt, in the course of © 


time so greatly broadened and raised the delta at ite 
mouth, that the Salton basin was eventually cut off 
from the sea by a mass of silt, which now extends to 
a height, in places, of 40 feet above sea level. With 


the shutting out of the sea the inclosed waters of the - 


Salton Sink gradually evaporated, until, in the course 
of ages, it had been reduced to its present dimensions, 
or rather the dimensions it had before the recent inun- 
dations commenced. 

The alluvial deposits of the Imperiai Valley are 
found to be, when irrigated, exceedingly fertile, and 
the present trouble has grown out of the efforts which 
were made to lead a portion of the waters of the Colo- 
rado River into the Imperial Valley for purposes of 
irrigation. In 1901 these operations were siarted by 
the dredging out of about ten miles of the channel of 
the Alamo River, which is shown on the accompanying 
map of the district, as running from the main stream 
of the Colorado in a general westerly direction. The 
canals and its waterways embrace about 100,000 acres 
of land; and so productive have the irrigated lands 
proved to be that there are at present about 12.660 
people residing in the district, which is covered wiih 
prosperous farms. The mouth of the diversion chan 
nel, however, became so choked up in the course of 
time by silt brought down by the Colorado River, that, 
in preference to dredging out the canal, the irrigating 
company excavated a’new channel from the river to 
the canal at the point marked on the accompanying 
map “Intake No. 3.” This work was completed in 
November, 1904. The original ditch was about 50 feet 
in width, but the rush of waters due to a flood of the 
Colorado quickly cut a wider and deeper channel, with 
the result that more water flowed into the cana! than 
could be used in the irrigation system, and the sur- 
plus, following the Alamo channel, flowed on into the 
Salton sink, which began to rise and spread out over 
the adjacent country. At times the increase in the 
depth of the Salton Sea has been as high as 3 incnes 
in twenty-four hours, The salt industry has been prac- 
tically ruined, and the irrigated district threatened 
with overflow. The maximum depth of water in the 
sink has been about 78 feet, but the basin wouid have 
to be filled to a maximum depth of about 150 feet be 
fore the water would cover the farms of the Imperia! 
Valley. 

Referring again to the accompanying diegramsa, in 
take No. 1 represents the point at which the originai 
channel led out from the Colorado River. No, 2 was 
cut on the Mexican side of the boundary to conform 
with a provision of the Mexican charter to the irriga- 
tion company, and very little use has been made of it. 
Intake No, 3 is the emergency cut referred te above, 
In May, 1905, channel No. 3 was about 100. feet in 
width, but when the flood waters subsided, it was 
found to have widened out to 800 feet and that the 
enormous quantity of 14,000 cubic feet sf water per 
second was flowing through the gap. which, at one 
point had been cut out to a depth of 24 feet. 

Among the emergency measures aiming to throw 
the river back into its proper channel, may be men- 
tioned the following: First, an attempt was made by 
means of a light jetty of piling and brush reaching 
from A to B (diagram No. 1) to form a sand bar and 
divert the flow of the river to the eastern channe! of 
the island. This proved to be a failure. Then the 









1 
— 


en et eens 
























































an ee ieee 


ae eg 


468 


southern P f ngineers attempted to construct a 
pile dam re the west channel at point No. 6, dia- 

am Né but at high water the brush mats were 
undermined, the head of the island was washed away, 


he work that had been done completely wrecked, 


it was determined to concentrate an excep 


tionall large force of men, engines, flat cars, and 
material near the mouth of the new channel that had 
been cut through at the site of intake No. 3, throw a 
massive rock and gravel dam across the channel at 

point halfway between points No. 2 and No. 5 (dia- 
gram 2), and so divert the river back to its original 
channel The successful completion of the dam is due 


to the earnest co-operation of the Southern Pacific 
Railroad Company, 40 or 50 miles of whose tracks are 
endangered, of the United States Reclamation Service, 
and of the engineers of the irrigation company 

The first step was to lay a branch railroad from the 


main line of the Southern Pacific Railroad to the 


break in the river bank. This done, a series of side 
tracks was laid down for the storage of rock and other 
material for the dam, the underlying idea being to 
itt the torrent of tl river with a large force of 
men ar ndant materi nd throw the dam across 
t} brea with the greatest possible rapidity Fo! 
the construc m of the dam there were assembled 
1100 pile 2,200 cords of willows for mattresses, 40 
miles of .-Inch steel cable, and 70,000 tons of rock. 


In addition to the rock, half a million cubic yards of 
arth had to be dumped into place if the roaring 
torrent was to be thrown back into its proper channel. 
For constructing the dam, hauling the material into 


place, ete., there were assembled eight locomotives, 
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A View Taken on the Salton Sea, Which is Growing Steadily, Fed by the Escaping Waters 
of the Colorado, 


jacent to a large flat boat. This was anchored to the 
piles upstream by cables, whose lengths were such as 
to allow the barge to float over the site on which the 
dam was to be built. Twelve “dead men” logs were 
buried deep in the banks of the stream, and to each 
was fastened one end of a cable which led to a huge 
spool of cable on the boat. There were twelve of these 

















Ruins of Mexicali, a Mexican Town, Four-fifths of Which Has Been Washed Away by the Escaped Waters 
of the Colorado. Note the Depth to Which the Flood Has Cut Down Through the Alluvial Soil. 


an army of mules and horses, and over 1,000 laborers 


The problem was complicated by the nature of the 


botitem over which the torrent was flowing; for it con 

ted of soft silt of unknown depth The first step 
taken was to drive a row of piles across the torrent. 
To each of these was fastened a length of %-inch 
braided steel wire cable. Meanwhile a vast pile of tall, 
slender willows had been gathered on the shore ad- 


spools spaced about 8 feet apart. Large skids or 
launching ways were built upon the deck of the boat, 
and upon these the work of constructing the mattress- 
es was begun. Many cords of willows were laid on 
the launching ways, and hundreds of men bound them 
with wire into fascines or bundles 25 inches in diam- 
eter and 90 feet in length. Twelve cables were then 
twisted around each bundle in double loops, and many 


thousands were thus bound together. The cables form. 
ed the warp and the fascines of willows the woof of 
what was actually a huge leafy carpet. 

When the launching ways had been covered a steam. 
er pulled the barge into the river; the spools turned; 
the cables unwound; and the huge carpet, 90 feet wide 
and 3,000 feet long, fell over the side of the boat into 
the water and sank to the bettom, where it was held 
in place by the cables leading from the row of upstream 
piles before mentioned. The silt at once began to set- 
tle in between the leaves and the twigs of the mat. 
tress. The barge was followed by a floating pile driver, 
which pinned the mattress (nailed the carpet, if you 
will) down, with piles 40 to 60 feet in length. In the 
deepest part of the stream three strips were laid super- 
posed. 

The next step was to drive a strong pile railroad 
trestle 3,000 feet in length across the axis of the mat- 
tress, from shore to shore, with a side track at the 
center provided with switches for the passage of trains, 
When the preparatory work was finally completed, the 
task of building the rock and gravel dam was com 
menced, and rushed through with the greatest pos 
sible speed, night and day, until the breach was closed, 
and the river thrown back into its proper channel 
The dam was advanced from both banks simultaneous 
ly. Long trains of gravel and rock were drawn out 
over the trestle, and their contents dumped as quickly 
as the men could pry the rock off the cars into the 
rushing torrent. As the ends of the two portions of 
the dam approached each other, the water increased 
in height and rushed with increasing velocity through 
the narrowing channel. All through the night of No- 
vember 3, the men redoubled their efforts and by noon 
of November 4, after working for many hours unload- 
ing at the rate of five minutes to each carload, the 
final closure was made, and the mighty Colorado River, 
which drains some 230,000 square miles, was thrust 
back into its original bed, and again flowed down to 
the Gulf of California. 

Estimates of the damage done by the inundation in- 
clude: the washing of 30,000 acres of rich land into 
the Salton Sea, and the injury of as much more by the 
formation of gullies or small canyons; and the de 
struction of four-fifths of the town of Mexicali, in 
Mexico; while some 50 miles of the Southern Pacific 
Railway track have been rebuilt at successively higher 
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A Typical Farm in the Imperial Valley. 
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The Imperial Valley, the Colorado River, and the Inundated 


levels to avoid the en- 
croaching sea. Further- 
more, millions of tons of 
the salt which formed such 
a profitable industry have 
been covered by the silt at 
the bottom of the Salton 
Sea. At the present writ- 
ing the area of the Salton 
Sea is about 500 square 
miles, and its greatest 
depth 78 feet. Had the 
Colorado River not been 
turned back to the Gulf, 
not only would the entire 
Imperial Valley, with all 
its improvements, have 
been jeopardized, but the 
vast United States Govern- 
ment Laguna Project Weir 
and the land which it was 
to have irrigated, would 
also have been threatened. 
The average annual evap- 
oration of still water at 
Yuma, Arizona, is 7 feet; 
consequently the enlarged 
Salton Sea will be visible 
in the ancient sink for 
some time to come. In 


view of the prodigious efforts ex- 
pended on the construction of the 
dam just completed, there is a posi- 
tive element of the tragic in the an- sota, and lowa added. 


again broken through its banks, this 
time at a point about a mile below for her own 5,000,000 people and for 16,000,000 te 
the old break at intake No. 3. The 
Southern Pacific Company has voted the United States basis of 42-3 bushels per capits. 
2,500,000 to grap- 
ple with the new 
disaster and the 
people of the Im- 
perial Valley 
agreed to add an- 
other $1,000,000 to 
this. The task must 
be accomplish- 
ed and it will be; 
but just what it 
will cost or where 
the trouble will end 
it is difficult at this 
time to foretell. 
ciuitibeccuni RS 
The Argentine 
Republic is one of 
our strongest com- 
petitors in the food 
of the 
world, In many re- 
spects it resembles 
the United States, being in nearly The mild climate of the country gives farmérs and 
the same zone, on the other side of 
the equator, and having a large, fer- 
tile, level country, admirably adapt- 
ed to agriculture and stock raising. 
Almost everything that can be raised 
in the United States can be raised 
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Argentina. The country has a total area of 1,135,840 
English square miles, equal to all the United States 
east of the Mississippi, with both the Dakotas,- Minne- 
About 25,000,000 acres are 
under cultivation, nearly half of which is in wheat 
With the wheat she raises, Argentina can supply bread 


that the Colorado has 


22,000,000 persons in other countries, calculated on 
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The New Dam Has Been Built Between 2 and 5 (Diagram 2). The 
River, Since Completion of Dam, Has Broken Through lis 
Banks a Mile Below the First Break at 2, 


stock raisers many advantages, for in the farming 
country the temperature rarely falls much below the 
freezing point, and grass grows the year round. The 
country extends through 34 degrees of latitude. or 
about 2,300 miles, from north to south, while the lim 
its of the United States cover only about 24 degrees, 
or 700 miles less. The northern boundary of Argen 











Country. more cheaply and equally well in bo | 
tina is 200 miles nearer 

i the equator than the most 

fii southerly point ef Fiorida, 

. to and the southern boundary 


of continental Argentina 
is 400 miles nearer the 
south pole than the United 
States (excepting Alaska) 
is to the north pole. The 
country is 800 miles wide 
at the widest point and 
tapers at the south to the 
narrow point of Patagonia, 
as it used to be called. 
>+-ere 
According to newspaper 
dispatches the German 5So- 
ciety of Wireless Teleg- 
raphy has succeeded in 
holding wireless telephonic 
communication between 
Berlin and Naven, twenty 
four miles away. The con- 
versation was carried on 
partly by Herr Von Sydow 
Under Secretar) 
4 State Postal Department 
who, it is claimed, su 


of Leth 








The Great Dam of Gravel and Rock, 3,000 Feet in Length, Recently Built Across the Channel Through 
Which the Colorado River Was Flowing into the Salton Sea. 


ceeded In receiving per- 
fectly intelligibie repeti 
tions to his questions 




















Thousands ot Tons of Clay Were Unloaded from Cars Upon the Upstream side 
of the Dam, and Broken Up and Washed Into the Interstices of the 


Broken Rock by the Use of Hydraulic Jets. 
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Curious Appearance of the Sul Lert by Ute rivvd and Subsequently 
Dried Out and Cracked by the Action of the Sun, 





AIRSHIP AND AE 


RECENT 


ROPLANE EXPERIMENTS IN 


EUROPE 

n 7 N 7” THE CIENTIFIC AMERICAN 
j La Patrie”’ is making its first 
ft is the second airship of the fleet which 
War Department is having built and which will 
‘ i permanent! ertain fortified posts, especially 
t rit tern fror where they can be at once called 
for service i ase Of an invasion Designed some 


November over the flat ground, around the shed, under the 
Juchmés, who piloted the first “Le 
successfully. At 8:20 A. M. the airship was 
taken out of the shed and brought to the starting point by 


Georges 


direction of 


baudy” so 


the corps of military aeronautic aids. The weather was 
fine, with a light breeze blowing. In the nacelle were 
Capt. Voyer, delegated by the Minister; Lieut. Bois, who 


is to pilot the airship when it enters the army service; the 
the pilot Juchmés, his me- 
chanic, Rey, and the aid Debrul 
free at 9:20 A. M., the airship 


mechanic Deguffroy, besides 


Set 











Seine 
fine 
coming back to the plam, 


point the 


about by a 


passed to a near 


and then turned 


maneuvel 


running at high speed and in a 


straight line, and after different 
evolutions it stopped at 10 o'clock 
at the starting point, after which 


the aids returned it to the shed. An 
altitude of 600 feet was maintained. 


The next trial took place on the 
22d of November. In spite of the 
unfavorable weather with a rather 


stiff breeze and fine rain, the army 


commission who were to test and 


receive the airship decided to make 
that day the 
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The Bierswt Aeroplane After the Accident. 


vyhat on the same general lines as the Lebaud) which is 
the fii iilrship of the series built by the Lebaudy broth 
ers differs from it in some particulars. The shape of 
sf the bailoon body is about the same, following engineer 
Tulliot’s designs for the long body with the beak-like prow 
and tail, also keeping the flat, oval, canvas-covered frame, 
Whi ittached directly to the gas bag and serves as an 
aeroplane in the present airship the form approaches 
more nearly the cigar shape, the rear end being rounded 
of to a greater extent and provided with canvas frames 
placed at right angles so as to keep the craft in proper 
longitudinal trim As will be noticed, the design of the 
rudder is considerably different from the former plan. One 
of the views shows a rear view of the car, which is of the 
racteristic form. What is remarkable is the small size 


a trip on 


Moisson. The result was 
success. The aeronauts’ re 


“Cloudy weather, with wind 


plain of 
a great 


port of the trip is as follows: 


from the southwest which was strong in the air but light 
near the ground. Starting from the shed at 8 o’clock A. M.., 
tests were made of the motor and propellers at different 
speeds from 8:50 to 9:10 The balloon was brought by 
hand to the usual starting point on the plain. It had six 
men in the nacelle, the same crew as above, with the me- 
chanic Landrin replacing Capt. Voyer. Let loose at 9:32, 


the airship rose up and came to a balance at a height of 


250 feet. As soon as the propellers were started, it headed 


against the wind and succeeded in traveling very well in 











this manner. Evolutions were made during thirty min 
utes under the direction of Lieut. Bois, who now piloted 
for the first time From Lavacourt to La Roche-Guyon and 
from Mousseau to Moisson the steering was perfect. It 
came back under good control above 
the group of aids, who drew it 
down to the ground by the ropes, 
ind it was returned to the shed 
without any trouble.” The balance 
and steadiness of the airship are 
said to be excellent and it is much 
superior to the “Lebaudy” in thi 


respect, owing to the free use of the 


flat frames. In the afternoon it 
made a second trip which lasted 
until nightfall. At 2 o'clock it 
started off with Lieut. Bois at the 
helm, and made a number of runs 


to show the high speed of which it 


is capable, making also several 








The Blerfot Aeroplane Running Along the Ground Before the Accident. 


h : proportion to the gas bag, for it measures 
f el tenth of length. The propellers are 
i frame of steel rods to the car There are 
on h ide, the bearing being sup 
+ nd of tl frame, while the motor shaft 
" it tt of the nd nnects ( he 
' 7 I ) | eu I vy tl car i i tapered 
u tes ubes which ves to support the whole ai 
ij i the round or to take up the shocks when the 
balloon alight in this frame is mounted a gasoline tank 
f iarge capacity \ large exhaust pipe runs from the 
not ind curves below the car, where it ends in a muffler. 
In th present airship the flat plane which forms part of 
the under ide of the balloon is placed much nearer the 
front end, and the car is not suspended from the middle of 
this frame, but rather toward its rear Under the 
flat f mounted a keel-like vertical web which 
serve © give steadine Back of the frame is a 
u f if t ad It cor t I fixed 
‘ | t attached under the ba 
ind bh | haped section At the 
end of this frame la 1 movable rud 
} which is pivoted near the enter and can be 
vorked from the car cord Che two sets of steady 
t frame under the balloon and the set at the end 
of i bod no doubt iceount for the airshiy 
tability 
Among the minor impro ients with which the 
Patris is equipped we may mention an electric bell 
which rings whenever the gas pressure in the bag 
reaches the maxi The envelope has been rein 
forced to obtain greater impermeability, with th 
esult that the bag will remain inflated for rinety 
day The maximum effective lifting capacity is 
: {,260 kilos (2,772 pounds), so that the airship, besides 
iel for ten hours, can carry a crew of three and 
hore kilos (1,870 pounds) of ballast, or a crew 
ven and 550 kilos (1,210 pounds) of ballast. 
The “Patrie” made its first flight on the 16th of 


feet 
Owing to the use 


evolutions at some 300 or 
from the ground. 
of the planes, it was found that dur 


ing all the trip only 22 pounds of ballast was used. This 1s 


remarkable, inasmuch as the airship stayed in the air 
nearly until sunset. 
The 70-horse-power Panhard-Levassor motor was worked 


at about two-thirds of its power, running at 650 revolutions 


per minute instead of the standard speed of 1,000 revolu- 
tions Sometimes exceeding the speed of 30 miles an hour, 
the huge airship made an average speed of 22 miles, which 
is a high figure 


The “Patrie” 


ber and this was as successful as the former trips 


made its fourth flight on the 24th of Novem 
Start 
the 
it sailed above the village and the surrounding 
fog, but this did not prevent the 
continuing the Everything 


ing from the balloon shed at Moisson at 9 o'clock in 


morning 
amid a heavy 


from 


forest, 


aeronauts evolutions 





went well with the Panhard motor in goog order 
airship kept a fine balance in the air. After a 
one hour the “Patrie’” was brought back to the 






And jy. ys time 18 
end , 
ess 







point. On board were Capt. Voyer, Lieut. Bois, the The flee 
chanic Scheffer of the Panhard firm, and the Ely be th 
Rey and Deguffroy. During the trip it faced a wing remem 
20 miles an hour, although ; 
the motor was not run at a 


higher speed than 650 revolu- 
tions per minute. The airship 
carried 750 pounds of ballast, 
of which only 198 pounds were 


used. 
On Nov. 26, the sixth and 
most remarkable trip of all 


was made, as the airship sail- 
and 12 
and covered a distance of 57% 
miles 


ed 2 hours minutes, 


The start took place at 9:25 
A. M., with Voyer at 
the helm and others in the 
With the 70-horse-power 
motor in fine and all 
well, airship 
evolutions the 
the near 
Mantes and Vernon and could 
with great 
Several times it disappeared from view in the fog, It cama of the | 
back to the balloon shed at 11:37. Capt. Voyer showeq Henri D 
remarkable skill in handling the airship on this occagion. Aeronau 
As a result of this performance, the War Departments its first 
commission which had been detailed to watch the remits m the 
of the trials, consisting of prominent officers of the amy, 0 the 
decided that it had showed what it could do in the most ‘ould 
satisfactory and conclusive manner, so that the airship eceived 
was formally accepted by the War Department and willbe which ¢ 
made the second unit of the proposed fleet, together with he nev 
the “Lebaudy,” which is now used for training the spedal irst ex! 
aeronautiec corps at the army balloon grounds of Chalais- pe hop 
Meudon, near 
Paris. On 
next trip, made 
on the 28th, 
seeing that the 
airship now be 
the 





Capt 


car 








shape 

the 
about 

Seine 


working 
made 





region of 


Diagram of Count fe, Vauls’s 


be steered ease. 





the 


longed to 
army, the crew 
was made up 
exclusively of 
members of 
the Aerostatic 

Start 
10:18 A. 
M., the airship 


Corps 
ing at 
was again pi 
loted by Capt 
Voyer. and he 
aided by 
Lieut Bois 
The remainder 
of the 
consisted of 
Commandant 
Aron, of the 
Military Aerostatic Corps, Capt. Dorant, and two mechan- then ; 
Lasting for one hour and five minutes the trip fin- went 
ished at 11:23 A. M. at the shed, with fine weather prevail: Could 
ing, and a rather strong southwest wind. The airship motor 
made a good speed toward Freneuse and Bonniéres, then buret 
returned, passing above the grounds ana dropping 4 mock faet t 
projectile with news of the trip, then continued sailing over whict 
Mericourt and Roileboise, along the Seine. spark 

On this, which was the sixth ascension, the airship carbu 
covered about 93 kilometers (57% miles) in two hours it to 
returned without accident to its shed. The averase airsh 
26% miles per hour, Amasmuch going 


was 





crew 








The Car of the “Patrie,” Ready to brt o 


ics. 


and 
speed was therefore about 























je-an-hour windy Jay 


Mhis Airship, which is 88 feet in diameter by 410 feet in length and which has a capacity of 367,120 cabic feet, held itself stationary against 0 Se acity of 111,125 the 


radius of 


000 miles at 31 miles an hour. The latest French Airship, * La Patrie,’’ is 88% feet in diameter by 196 feet long and has & al 
Count Von Zeppelin’s Airship—The Largest and Fastest Thus 


var Constructed—C ing 


SOME OF THE MOST RECENTLY-CONSTRUCTED AEROPLANES AND Atty 





Ntijj,jmerican 
x up speed and in slowing down at 


time is lost in gettine =a ad 
of its journ the average running speed was 
hat higher. 
vhich the French army is to have 
for the present at least. It will 
the remarkable success of the 
“Lebaudy,” in which figures 
the trip from Moisson to Par- 
was turned over to the 
government, who thereupon 
decided to have built the pres- 
ent airship “Patrie.” Later 
~ the Minister arranged to have 
a third airship built in 1907 
on the same general plan, and 
it will be known as the “Ré- 
publique.” Engineer Julliot’s 
designs are used in all cases. 
The “Lebaudy” is now in 
service in the military aero- 
static park of Meudon, in the 
suburbs of Paris, where a spe- 
army corps is being 
to handle the 
airships in the future, As to 
the “Patrie,” it is to be used 
at the military quarters of 
Verdun, near the frontier. 
We have already given some 
It cama of the leading details about the new airship which M. 
showed Henri Deutsch has had constructed after the designs of 
eeasion, Aeronaut Surcouf. It taken out and put through 
rtment’s its first evolutions in the air a few weeks ago, and while 
results on the whole it will no doubt be a success, an accident 
e army, ‘0 the earbureter prevented it from showing what it 
le most ould do, and moreover when it came to earth the car 
alrshi ‘eceived a shock, through the negligence of the workmen, 
Willbe vhich caused it to break in two by its own weight, so that 
r with he new airship has been somewhat unfortunate in its 
special irst experiments, through no fault in the design. It is to 
balais-,se hoped that it will be in running order before long, 
but consider- 
able work will 
have to. be 
done in repair- 
ing the nacelle. 
It made its 
first trip on 
the 11th of No- 
vember, com- 
mencing to 
operate with 
the guide rope 
at 10 o'clock. 
The crew was 
made up of 
four persons in 
the car, the con- 
structor, Ed. 
Surcouf, at the 
helm, Henry 
Kapferer, engi- 
neer Cormon, 
and the me 
echanic Paul 
han. Rising 
then above the Seine, the propeller started and the airship 
Went through a series of evolutions which showed that it 
Could be controlled with ease. But soon afterward the 
hotor had to be stopped owing to the freezing of the car- 
bureter. This rather unusual accident was caused by the 
fact that the exhaust was cooled by means of a water jacket 
Which was designed to diminish the fire risks and prevent 
Sparks from flying. But this was a disadvantage for the 
tarbureter, as the exhaust could no longer be made to heat 
it to the Proper point. The strong draft caused by the 
airship’s movement gave a still further cooling effect when 
going at any great speed, so that the aeronauts were 


r and 
: af be end 
© star. jpudtiess somew 
the tm. The fleet of airshi} 
mec vill be three in num! 
A wind yg. remembered that after 


is, it 


cial 








trained so as 





Jount Be, Vaulx’s Aeroplane. 


was 








ly to bart on the Flight of Nov. 28, 1906. 


han - 
| fin- 
vail- 
ship 
then 
n0ck 
over 


ship 
purs 


obliged to stop every three minutes or so on the flight. 
Under these conditions, M. Surcouf decided not to continue 
that day, but to alight near the Seine on the plain of Cham- 
bourcy. While in the air, however, it was observed that 
the airship was remarkably steady. When alighting, the 
men on the ground made a false maneuver for which there 
seems to be no excuse, and, as has been stated, the car 
was allowed to break by its own weight, so that some 
weeks will be needed for repairs. It appears that the water 
circulation and carbureter can be 
arranged to work in a simpler 


47! 


pon somewhat different lines from the present one, and 
expects to have it finished so as to begin trying it early 
next year. He considers the aeroplane which he used up 
to now as simply an experimental apparatus in order to 
obtain some data for a more complete one, and the flyer 
which he will build according to his experience will be 
quite different in many respects, as he found that the de 
sign had to be modified considerably in order to secure the 


best results. He says that the wings of the present acro- 





way. The system of cylindrical 
gas bags is thought to be prefer- 
able to a set of canvas frames 
for steadying the craft, and in 
fact when in the air the airship 
was very stable. 

The Bleriot aeroplane was re- 
cently tried in Paris, mounted 
by M. Lemétayer. Its form re- 
mains about the same as describ- 
ed heretofore, except that in 
place of one of the two elliptical 
frames a regular aeroplane struc- 
ture consisting of two horizontal 
superposed surfaces is employed. 














The aeroplane rolled out on the 
ground at full speed upon its 
wheels, but was prevented from 
rising in the air, for when it ran over a ditch the carriage 
broke. 

Following the movement which has taken place lately in 
Paris in favor of aeroplanes, Count De La Vaulx is to build 
a flyer upon a new design. In order to make experiments 
with aeroplanes, he is designing one which will be built 
under the direction of aeronautic engineer Tatin, and 
Maurice Mallet, the well-known constructor of Paris, at the 
latter’s establishment in the suburbs. It will, no doubt, be 
finished within a few months. Some details have been 
made known as to the general features of the new aeroplane. 
It will not be built according to the box plan such as Santos 
Dumont accepted, but on the con- 


The French Military Dirigible, “ Patrie,” in Flight. 


plane were built much larger than was needed te secure 
a good effect in the preliminary work. The new flyer will 
be equipped with a 100-horse-power motor 
building at the shops of the Levavasseur firm neur Paris, 
and will have sixteen cylinders before in 
V-shape, being probably the lightest existing moter for that 
power. It will enable him to reach a much higher speed 
than before, and he expects to reach 75 miles an hour. He 
is engaged in building a smal! model of the new aeroplane 
and will no doubt have it finished within a week cr s0, 
In the meantime, he is overhauling his motor, and expects 
to go on with the trials of his present machine before long, 


which is 


now 


mounted as 





trary is designed on the lines of 
a body with outstretched wings 
resembling a soaring bird. As 
will be noticed in the diagram 
there are two propellers turning 
in opposite directions. The pro- 
pellers are worked by a 50-horse- 
power gasoline motor of the An- 
toinette type, built by Levavas 
seur, which is meeting with 
much favor on account of its ex- 
tra light weight. The motor is 
placed together with the pilot in 
the car C, which forms the main 
body of the apparatus and Is 
composed of a frame of light 
wood strips covered with canvas. 
It will have a rectangular .sec- 
tion ending in curved points at 
each end. Above the car are 
fixed the main wings P’ P’, form- 














ing plane surfaces with the body 
P. Back of these is mounted a 
fixed tail Q having a rather 
large flat surface, hinged to which in the rear is a frame 
g’ which serves as a horizontal rudder. Below the tail Q 
is placed a vertical rudder g which is mounted on a pivot 
and can be worked from the nacelle by cords cc’ with the 
end moving as shown by the dotted line. In the present 
design it is desired to reduce to a minimum the opposing 
resistances and to obtain the highest speed possible for the 
aeroplane, which will allow of cutting down the area of the 
flying surface and the size of the apparatus. It is expected 
to secure a speed of 45 miles an hour with the 50-horse- 
power motor. 

Santos Dumont is engaged in designing a new aeroplane 























winds Jan 
1,195 Wie feet. MT laet, by means of two a HH. P, Gasoline motors driving four propellers, The Airship can lift three tons additional to ite own weight, which gives it 
by 9 70 H. P, motor and two propellers, this dirigible has recently made about 30 miles an hour, Its lifting capacity is 2,777 pounds, 
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; “8 Out of Its Shed and Performing Various Evolutions Above Lake Constance. 
WHIPS THAT ARE NOW BEING EXPERIMENTED WITH IN EUROPE 





The New French Dirigible “ Patrie.” 


seeing that the weather is somewhat favorable at times. 
A new aeroplane which is to enter the field in France 
is to be built by the Antoinette Company, which has been 


formed for constructing the Levavasseur light-weight motor, 
used by Santos Dumont and The designs of the 
new flyer are to be drawn up conjointly by Capt, Ferber 
and M As Capt. Ferber is 
neers in aeroplane work in France and has already 


others. 


the plo 


built 


Levavasseur one of 


and given the exper! 
for the 


and made experiments with a flyer, 
ence which M. Lavavasseur has had in motor work 


last five years, there is no doubt that the new aeroplane 
will be one of the foremost in the field. It is to be known 
as “Antoinette No. 1,” and will be piloted by Capit 


Ferber, also taking one other person, so that no doubt 
it will be of a 
In the history of navigation of the airship the ei 


the famous German 


large size and high power 
forts which have been spent by 
officer, Gen. Count Von Zeppelin, form one of the 
most interesting chapters. Vou Zeppelin 
devoted a portion of his life ana ex- 
pended one fortune in attempting to so!ve this prob- 
lem. The indicate he has 
at last succeeded and that the airship which he has 


has 


Count 
considerable 
latest cable advices that 
designed and constructed can be classed among those 
* 

which are practical. 

The readers of the ScrenTirte 
that his experiments have extended through severai 


AMERICAN are aware 


yea! The first airship he built which attracted the 
ittention of scientists and others was the one tested 
on Lake Constance in 1900 Although but three 
flights in all were made at that time, th: formance 
of the airship was such as to encouras he belief 
that with certain alterations it would successful, 
But for a series of unfortunate accidents, all of the 
tests would probably have resulted successfull; As 


it was, the craft was propelled against a breeze calew 
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inted by the experts to be blowing at the rate of 12 
mil an hour et it maintained a speed of nearly 
1k mile in hour During one flight it remained in 
the a : hour and twenty minutes, although the 
n ir was caught in the skeleton framework 
became partly unmanageable. The attempts 


proved also that the airship was dirigible in spite of 
ite great size, as several complete circles were made 
while in the alr. The expense of designing and build 
ing a craft of such proportions and the outlay for the 
balloon house and necessary machinery exhausted Coun 
Von Zeppelin’s resources and further development of 
his design was given up until November, 1905, when 
again aecidents occurred which prevented the trial 
from being a practical success The demonstrations 
howed, however, that the air ship could carry five 
men and sustain them aloft in addition to the double 
equipment of motors. The accident in 1905 was again 


caused by trouble with the steering apparatus located 


forward portion of the craft, partly submerging 
it in the water of the lake, although the after part 


of the car was sustained in the air by the gas and one 


During the trials which were held in the latter part 
of 1906 the airship at one time was aloft for a period 
of over two hours and reached a height of 1,000 feet 
above the lake It was under perfect control during 
the entire period, being steered readily in various di 
rection leacribing circles, and performing other man 
euvers These demonstrations were witnessed by a 
number of experts in aerial navigation 

The immense proportions of the Zeppelin design 
form its most notable feature. The craft utilized in 
1800 was about 420 feet in length The one which 
made the last ascent is but ten feet shorter, while its 
diameter has been somewhat increased, giving it a ca 
pacity of about 370,000 cubic feet of gas This is 

1000 feet more than the former type The total 
weight of the present air ship, however, is 2,200 pounds 
less than the original design, being 19,800 pounds with 
ballast and equipment. The theory of the designer in 
favor of liquid ballast is still adhered to, the water be 
ing held in bags which can be opened by means of 
vaives operated by wires leading from the controlling 
iation, The gas bag is divided into six compartments 
supplied with suitable valves under the control of the 
engineer 

The engines form an excellent illustration of the 
wonderful progress which has been made in motor 
invention The experiments in 1900 were made with 


nm engine of but 30 horse-power. At the present time the 
two motors employed represent a maximum horse-power 
of 170 more than five times the capacity of the original 
motor-—yet their total weight of 880 pounds is but 11 
pounds more than the 1900 type. One engine is placed 
forward and the other aft beneath the bag in order to 
distribute the weight as equally as possible. The steer- 
ing apparatus is also in duplicate, but so arranged that 
oné man can control both the forward and rear rud 
ders. A high grade of gasoline is used as fuel, and the 
reservoirs attached to the air ship contain a sufficient 
supply to permit it to remain aloft a period of several 


It has been questioned why Lake Constance was se 
lected by Count Von Zeppelin for the seene of what 
will be his life work It is understood that he pre 
ferred this locality partly because of its suitability for 


the tmanewvering of an air ship of such proportions, and 
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A NEW HAND-PROPELLED AUTOMOBILE FOR CHILDREN. 

The accompanying illustration shows a new kind 
of toy automobile recently invented and placed on the 
market. The machine is known as the Exer-ketch, and 
it differs from most toy autos in that it is hand-driven 
by levers instead of being propelled by the feet. It 
consists of a U-shaped iron frame carrying at its rear 
end a large spur gear that meshes with a pinion of 

















A NEW TYPE OF TOY AUTOMOBILE. 


about half its size mounted upon the rear axle. The 
shaft of the gear carries a crank on one end and a 
sector having three holes on the other. The crank and 
sector are attached by connecting rods to the two levers 
pivoted near the front end of the frame. By placing the 
connecting rod in different holes in the sector, the le- 
vers can be made to work together or in opposition. 
The levers can be pivoted at three different points in 
the frame in order to adjust them to the length of 
reach of the operator, who sits as shown and steers 
with his feet by turning the pivoted front axle. A 
special form of clutch locks one of the rear wheels to 
the revolving rear axle for the purpose of driving the 
machine. The seat is of sufficient length to accommo- 
date two children readily. 
and arm developer, this new form of auto will doubt- 


Besides being a good chest 


less be found a favorite by all children on account of 
its method of propulsion being similar to that of a 
hand car and because of the comparatively fast speed 
they can attain with it 
>+o>-> a 
A NEW FORM OF RAILWAY ROLLING STOCK 
CONSTRUCTION. 

We had occasion recentiy to call attention to the evils 
of the present practice of rigidly attaching opposite 
When rounding curves 
the outer wheel should travel faster than the inner 
one: but this it cannot do owing to the rigid connection 
of the two wheels. 
wheels must slip, grinding and wearing away the tread 
Aside from the fact 
that the load is thus increased at curves there is con- 
stantly the danger of breaking a flange or of a wheel 
climbing the rail and thus derailing the car. To over- 
come these evils, Mr. Emilio Mujica Canto, of 116 Broad 

Street, New York, N. Y., 
has invented the _ con- 


car wheels to a common axle 


Consequently, one or both of the 


surfaces of the wheel and rail. 











struction illustrated in 
the accompanying engrav 
ing. It will be observed 
that each wheel of the 
truck is formed with a 
separate short axle 
mounted independently in 
its own bearings. Thus 
each wheel can adapt it- 
self to its own peculiar 
requirements irrespective 
of the movements of its 
fellow, The new construc- 
tion is best shown in the 
section view of one of the 
wheels, and it will be evi- 
dent that it is as strong 
as the usual construction. 
A journal box is provided 
at each end of the axle to 








A NEW FORM OF RAILWAY ROLLING STOCK CONSTRUCTION. 


also because of the favorable wind currents. As shown 
by the accompanying photographs the building for 
housing the airship is so arranged that when the craft 
ia to be used, it can be drawn out by one of the small 
steam boats fn service upon the lake. It usually rests 
npon floats built to support it until the engines are 
started and it gets under way 
size of the gas bag, the arrangements for filling it are 
such that it can be completely inflated in about six hours. 


Despite the enormous 


supply oil to the two 
bearings. If desired, the 
inner box may be sealed 
as shown in the section view, and it may be filled 
by feeding the oil from the outer box through a 
central bore in the axle. Aside from overcom- 
ing the defects mentioned above, it is claimed for 
the new truck that the life of the wheels is materially 
increased, it will round curves of smaller radius, it is 
more flexible on uneven roadbeds, and allows of a more 
uniform distribution of the weight of the car. By using 
two journal boxes with a connecting oil passage the 
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dangcr of a hot box is materially reduced, for, if the 
oil of one box is exhausted, it will renew its supply 
through this passage from the other journal box, 


es 


An Elastic BRoadbed, 
Consul-General Richard Guenther quotes the corre 
spondence in a Frankfort paper from Zurich, Switzer. 
land, stating that trials were recently made there with 
an elastic road covering invented by Street Superin- 
tendent Aeberli. 





A section of Hohlstreet was covered with Aeberli® 


material. Many persons witnessed the trial, among 
them representatives of the municipal and cantonal 
authorities, who showed great interest. Two steam 
rollers were employed to smooth the road covered with 
the new macadam Trials with a six-horse wagon 
loaded with ten long tons gave a satisfactory result 
after the macadam had been sufficiently rolled. The 
macadam is prepared of gravei of a fineness of from 
30 to 50 millimeters (1.181 to 1.968 of an inch) in 
diameter, and is freed of all earthy matter. This 
gravel is first heated in a specially constructed ma- 
chine, and from a revolving drum is subjected to the 
action of liquid tar, so that each particle of gravel 
becomes covered with a coating of tar. 

This tarred gravel is then put up in heaps, covered, 
and allowed to remain so from eight to ten weeks, It 
is asserted that during that period fermentation occurs 
which causes the tar to penetrate into the pores of the 
gravel and in this way lessens the formation of dust. 
In covering the road with this material the most 
painstaking cleanliness must be observed and dry 
No foreign matter must 
become mixed with the macadam. In rolling it no 
The cost of preparing this ma- 
cadam is small, 44 pounds of tar being sufficient for 
1 cubic meter (35.3 cu. ft.) of dry gravel; or if 
limestone is used, 55 pounds. The machine is operated 
by four laborers and furnishes from 10 to 15 cubic 
meters (353 to 530 cubic feet) per day. 


weather must be awaited. 


water must be used. 


_ > - orn 
LUBRICATOR FOR STEAM ENGINE CYLINDERS. 

Lubricators of steam engines intended for use in the 
open, such as traction engines, and the like, are liable 
to become clogged in cold weather. To obviate this 
difficulty a recent invention provides a steam jacketed 
oil chamber which prevents the oil from freezing; fur- 
thermore, the oil is forced from the oil chamber into 
the cylinder by means of live steam. The flow of oil 
is regulated by a needle valve through a sight feed 
which is constantly under the eye of the engineer. The 
apparatus is clearly illustrated in the accompanying 
engraving. From the main steam pipe a pipe A leads 
through the jacket B into the oil chamber H. A branch 
C from this pipe opens into the jacket B. From the 
oil chamber H a pipe leads to the regulating valve D 
which is formed with a glass tube section through 
which the engineer may watch the flow. Thence a 
tube E leads to the steam chest. The tube E is con- 
nected by pipe F with the jacket B and a bypass con- 
nects the pipe F with the exhaust pipe of the engine. 
In use if the oil is frozen, the valves of pipes C and F 
are open to permit a flow of steam through the jacket 
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LUBRICATOR FOR STEAM ENGINE CYLINDERS 


thus melting the oil in the oil chamber. The steam dis- 
charges into the steam chest, unless the bypass is open, 
when it flows directly into the discharge pipe. The 
oil in the chamber H is forced, drop by drop, through 
the valve D by steam from the pipe A, and is injected 
with the steam through the pipe # into the steam 
chest. The inventors of this improved lubricator are 
Messrs. Charles L. Grayber, and Edward R. Kerrigan, 
of Deer Lodge, Mont. 
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RECENTLY PATENTED INVENTIONS. ‘stance the invention has reference to cases, tact with the grindstone by imparting a rolling = TY, . i 
Electrical Devices. and more particularly to those adapted to hold | motion to the article. This is attained by a r | ag 

4 a needle and thread for traveling and like use. | work-holder or holding-arm carrying the article | Se aL 

INSULATOR.—L. STEINBERGER, New York,/ The device combines in an extremely small | being revolubly mounted on a pin and being Ne £ > SN 
N. Y. The essential features of Mr. Stein-| compass a holder for a needle, different kinds pressed against the grindstone under the action Oo es La ha 
berger’s invention comprise an insulator pro-| of thread, and a threading device for the;of a load, the pin carrying the holder being and Uerzes. i 
vided with a body portion having a large su- needle, moved according to the nature of the object 4 e iq 
perficial insulating-surface, great strength, and BOTTLE AND BOTTLE-CLOSURE. — A.| to be ground, MANAD 4U UUs UAW ia, f 


improved and novel means for securing it in 
switchboard, wall, floor, or 
It relates to insula- 


position upon a 


other supporting member. 


tors for electric conductors of the type espe- 
cially adapted for supporting conductors carry- 
ing high-tension currents. 

ELECTRIC MOTOR. — D. MENDELSON, 
Brooklyn, N. Y. The invention is in the nature 
of an electric motor of the vibrating type, 
designed chiefly to be used in small installa- 
tions for advertising purposes, but applicable 
also to other uses; and it consists in the 
novel construction and arrangement of the 
motor parts, with special reference to securing 


and freedom from 
polarization magnetism. 

SELF-RESTORING TROLLEY.-—J._ T. 
prew, Montgomery, Ala. In this instance the 
invention pertains to trolleys, the more par- 
ticular object being to enable the trolley-wheel 
or other analogous member to be readily 
placed upon the conductor when dislodged there 
By merely pulling the trolley-pole down 
wardly the trolley-harp beneath 
the conductor and then releasing the pole, the 
operator is enabled to start the car under 
conditions where he need pay no further at- 
tention to the trolley. 


eTective 
and 


a large power 
residual 


AN- 


re- 


from. 
so as to place 


Of Interest to Farmers. 

MILK AND CREAM SEPARATOR.—F. H. 
Rep, Sioux City, lowa. This improvement is 
in centrifugal separators in which a so-called 
“liner,” comprising a series of metal shells of 
approximately conical form, are arranged with- 
in a drum and the whole mounted upon a 
rotatable shaft, the full-milk from which the 
cream is to be separated being admitted at the 


center of the cones and distributed radially 
between them, the separation of cream being 
effected by centrifugal action and the two 
liquids being drawn off from the drum at 
separate orifices or spouts. 
Of General Interest. 
HAIR-WAVER.—A. ScnArer, New York, 


a’ 2 
a device 


The purpose in this case is to provide 
for imparting a decided and uniform 
the device 


wave to the hair and to so construct 
that it will not tend to break the hair and 
that can be conveniently applied, and also to 


provide a construction which will be of a sim 
ple nature, the comb portion, or that which 
remains in place upon the head for a period of 
time being made light. 

BOOT AND SHOE.—C. Raporinsky, Kirk- 
wood, Mo. The purpose of the improvement 
is to provide a construction of welt boots and 
shoes wherein they will not require lasting in 
the assemblage and attachment of the upper 
to the welt and the welt to the outer sole and 
wherein no is employed, the welt being 
attached directly the upper and then to 
the sole. 

VULCANIZING 


very 


insole 
to 


PROCESS.—H. W. MorGan, 
Cleveland, Ohio. The more particular object 
here is to apply the vulcanizing material to 
comparatively pliable substances such as would 
ordinarily be destroyed by the heat of vul 
canization. The inventor desires especially to 
apply a plastic material to particles of wood, 
paper, and the like, and so vulcanize the plas 
tic materials as to avoid injury upon the ob- 
jects to which they are thus applied, 
TOOTH-BRUSH AND DENTIFRICE BRACK- 
ET.—L. W. McConnetn and W. V. Gaasp, 
McCook, Neb. The object of this invention is 
to provide a device which may be attached to 


any convenient support, and by means of 
which the brush as well as the dentifrice may 
be supported in such manner that they are 


always within easy reach of the user. Means 
are provided that will facilitate the drying of 
the brush after its use. 

DISTILLING AND 
RATUS.—U. Lorentz, 
Panama In carrying 
Lorentz makes of 
phragms or partitions and also other media 
formed of the same material for distributing 
and diffusing the mash or mash liquor in the 
still-column, the porosity and rough surface of 
these parts being highly effective in producing 
the desired separation of the aqueous and al 
coholic 


RECTIFYING APPA 
Cristobal, Canal Zone, 
out his invention Mr. 


use lightly-burnt clay dia 


elements. 

BURIAL-CASE.—E. A. Knope, Springfield 
Ii. In the present patent the object of the 
invention is the provision of a new and im- 
proved burial-case which is simple and durable 
in construction, cheap to manufacture, and 
arranged to permit hermetical sealing, and 
thus prevent escape of all noxious or mephitte 


gases and germs of diseases. 
STERILIZED ERECTED POLE.—H. P. Fot- 
50M and H. Jones, Circleville, Ohio. The in- 


vention relates to the sterilizing of poles which 
from their erection in the ground become in 
fected by bacteria and fungi and attacked by 
Insects, resulting in the decay and destruction 
of a portion of the poles. The invention aims 
to obviate difficulties developed by antiseptic 
treatment and to secure and maintain a sterile 
condition of poles for long periods. 
COMBINED NEEDLE AND THREAD CASE. 
—C. J. Expere, San Francisco, Cal. In this 





Eimer, New York, N. Y. Mr. Eimer’s inven- 


tion relates to bottles and bottle-closures, and | 


the object of the improvement is the provision 
of efficient means for effecting the closure of 
bottles, especially in connection with 


containing chemicals. The means employed 


will overcome the defects arising from the use| 
|}adapted to be thrown automatically and suc- 
| cessively into action relative to the part to be 


of cork, rubber, and ground-glass stoppers. 
LABEL-PASTING BOARD.—G. NN. Byt, 
Jersey City, N. J. One purpose here is to 


construct a board upon which labels may be 
laid in regular order to receive a coating of an 
adhesive material and to provide means where- 
by the labels in any row or series may be in- 
stantly raised at one of their ends from the 
board without soiling the hands, the labels 
occupying the position at that time which en- 
ables the operator to quickly remove them 
with the least inconvenience and without 
danger of lacerating or soiling the labels. 

HOSE-COUPLING.—J. H. 
ZWANGER, Alliance, Neb. The improvements 
made by these inventors are intended more 
especially for use in firmly connecting together 
adjacent end portions of hose-sections—such, 
for instance, as are employed between locomo- 
tive-engines and their tenders—although such 
improvements are equally adapted to analogous 
purposes in the arts. 

MOISTURE-PROOF JOINT.—W. I. Arms, 
New York, N. Y. This invention relates to 
tunnels and like structures securing moisture- 
proof joints at the sections; and its object is 
to provide a new and improved joint arranged 
to render the abutting flanges of the sections 
moisture proof at the bolts connecting the 
flanges with each other. 





Hardware. 

PIPE-CUTTER.—J. J. DeLeHANT, 
Ill. The aim of this inventor is, primarily, 
provide a tool by means of which the tool 
may be held in engagement with the pipe dur- 
ing the cutting operation and by means inde 
pendent of the handle of the and also 
a tool in which the knife may be easily and 
widely adjusted adapting it to the particular 
work on hand, so as to increase the efficiency 
of the tool and the duration of its parts. 


tool, 


Heating and Lighting. 

AUTOMATIC IGNITING AND EXTIN 
GUISHING APPLIANCE FOR GAS-BURN 
ERS.—J. Horowrrz, 45 Rue Servan, Paris, 
France. The apparatus is constructed so as 
to contro! alternately and automatically from 
a point situated at a greater or less distance 
the ignition and substantial extinction of any 
desired number of gas-burners, illuminating 
signals, advertisements, transparencies, and 
generally speaking, signs of all kinds serving 
for advertising purposes or as luminous sig 
nals. It serves for public lighting, railway 
stations, theaters, cafes, 

BOILER.—G. KINGSLEY, 
Two water-walls are arranged, respectively, 
at the sides of the furnace and each having 
short inwardly-projecting water-tubes and hav- 
ing an arrangement with respect to the walls 
and grate, so that the gases of combustion are 
caused to circulate between the walls and 
around the tubes, thus producing a boiler hav 
ing a great heating-surface and great steam 
making qualities, and in which the dan 
gers of explosion will reduced to a mini- 
mum. 

FITTING FOR WATER-HEATING SYS 
TEMS.—J. O'NEILL, New York, N. Y. The 
present invention relates to a fitting in which 
the return from the radiator enters in a line 
paralle] with the course of the water through 
the system. It relates to an improvement over 
the heating systems set forth in Mr. O'Neill's 
formerly filed application for a patent on a 
heating system. 


etc. 


New York, N. Y. 


one 
be 


Household Utilities. 

COFFEE-COOKER.—M. M. Herrera, Cara- 
cas, Venezuela. The more particular object in 
this case is to provide a vessel to be used In 
connection with a coffee-pot in such manner 
that the ground coffee is subjected to the action 
of steam and allowed softened and 
also to permit the hot water used to percolate 
through the ground coffee into the coffee-pot. 

INDICATOR.—H. 8. Etiis, Greenville, 
Texas. A plate is made of any material and 
having its edges provided with notches which 
arranged opposite peripheral spaces bear 
ing the names of groceries or other articles 
and a series of knobs, buttons, or other de 
vices having shanks adapted to enter such 
notches and wires or equivalent means for 
holding the said devices in such manner that 
they may be turned over the edge of the plate, 
and by their position on the front or back 
of the same to indicate particular articles to 
order. 


to become 


are 


Machines and Mechanical Devices, 


GRINDING-MACHINE.—G. Prisever, Char- 
lottenburg, Prussia, Germany. The machine 
differs from those which have hitherto been 


known by the surfaces to be ground of the 
article operated upon being brought into con- 


those | 


‘and periodically force the desired quantity 


Brery and J. H. | 


| electric 


Chicago, | 
to | 





SPRING-MOTOR.—H. 8. Escu, New York, 
N. Y. The object of the invention is to pro 
vide a motor capable of running for a consider 
able length of time without requiring rewinding 
of the springs and arranged to permit storing 
and desired amount of power for future use by 
the employment of a plurality of springs 


rotated at a uniform power and speed. 


Prime Movers and Their Accessories, 


LUBRICATOR.—F. W. Kwyorr, Madison, 
Wis. In this patent the improvement refers 
to force-feed lubricators; and its object is to 


arranged to automatically 
of 
or other 


provide a lubricator 


the lubricant to the bearing, cylinder, 


part or parts to be lubricated. 





Rallways and Their Accessories. 
RAILROAD - SIGNAL, — B.C. 
Peoria, Ill, A train may pass freely along 
the track without affecting the signal in any 
way; but should two trains get within the 
same section the torpedo is immediately placed, 
and when either train gets within a short dis 
tance of said torpedo it is exploded to warn 
the engineer of impending danger. ‘The signal 
is automatic. Means are employed to enable 
lights to operate simultaneously with 
torpedo placing and exploding device, and serve 
as an additiana! signal. 

SEAL-LOCK.—T. E. VAN DERWERKEN, 
Green Island, N. Y. The principal objects here 
are to provide means whereby a destructible 
seal can be applied to a lock in such a manner 


LOMBARD, 


that the opening of the lock will cause the 
destruction of the seal, to provide means 
whereby the car can be locked with an or- 


dinary wired seal either when the seals which 
are intended to go with the lock are absent or 
even when the door is not fully closed, also 
to provide means for holding the seal and for 
destroying it. 





Pertaining to BKecreation, 

MECHANICAL TOY.—H. C. Murray, Guif 
port, Miss. One purpose of the invention is 
the provision of a mechanical toy adapted to 
be pushed over a surface and wherein as the 
toy is moved backward and forward the head 
of the object carried by the toy will be auto 
matically turned from side to side. 


Norp.—Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 





Business and “Personal Wants. 


READ THIS COLUMN CAREFULLY.—You wi! 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information, In 
every case it is mecessary to give the 
number of the inquiry. 

MUNN & OO,” 





Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 8534.—Wanted, a Crookes tube for 
connection to a Wimsburst machine. 


For mining engines. J. 8. Mundy, Newark, N. J. 


Inquiry No. 8535.—Wanted, a siivering machine 
for preparing hemp for spinning into bender twine. 


Pattern Letters. Knight & Son, Seneca Falls, N. Y. 


Inquiry He. 8536.—Wanted, manufacturers of 
large needles 
“U. 8.” Metal Polish. Indianapolis. Samples free. 


quiry Ne. 8537.—Wanted, manufacturers of 


In 
scleniam cells. 

Handle & Spoke Mehy. 
Chagrin Falis, O. 


Inquiry No. 8538.— Wanted, an electrically-oper- 
ated corn-popping machine. 


Ober Mfg, Oc, 10 Bell &t., 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 18, Montpelier, Vt. 

Inquiry No. 8539,.—Wanted, addrese of a manu- 
facturer of a machine for making wooden meat skew- 
ers. 

WANTED.- 
issued ¢ me eight years ago. 
361 Broadway. New York. 

Inquiry No. 8540,—Wanted, manufacturers 
elastic bands for hose supporters. 

Metal Novelty Works Co., manufacturers of al! kinds 
of light Metal Goods, Dies and Metal Stampings our 
hae 43-47 8. Cana! Street, Chicago. 

nquiry No. 8541.—Wanted, manufacturers 
sata le firewood saws. 

The celebrated ** Hornsby-Akroyd " safety oi! engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mcb. Co., Ft. E. 128th St. N. Y¥.C. 

Inquiry No. 854'2.—Wanted, the addresses of the 
Birkeland E. Y. de Process, also the apparatus for the 
artificial production of nitrates. 

Manufacturers of patent articles, dies, metal 
stumping, screw machine work, hardware specialties, 
machine work and specia) size washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago 

Inquiry No. 8543.—Wanted, machinery for card 


ing. spinning and making twine, rope and plaited vord, 
from cotton, mohair and Angora goat hair. 


Inquiry Ne. 8544.—Wanted, rotary engine for ot) 
or alcohol, 


Soentry Ne. 8545.—Wanted, makers of type- 
writer ri 


Copies of our ** Manufacturers’ Index” 
State price. Munn & Cv., 


of 


of 


ebngatty No. 8546.— ited, manafasturers of 


16es controlling valves Ww y electricity 





Names and Address must acconipany all letters or 
he attention will be paid thereto. This ts for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and ge ot number of question, 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this departmert, each must take 
his turn. 

et wishing to purchase any article not sdver- 
tised our columns will be furnished with 
addresses of houses manufacturing or carryiug 


the same. 

Special Written Information on matters of peraonai 
rather than general interest canrot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. ‘rice 10 cents each. 

Books referred to promptly supplied ou reeeipt of 

ahould 


Minerals sent for examination be diaticetiy 


marked or labeled 


(10254) G. L. M. asks: 1, Please give 
me the difference between Eastern, Central, and 
Western standard time and where it is changed. 


A. Eastern time has the 75th meridian weet 
of Greenwich as its central line and t# 5 
hours behind Greenwich time. Central time 
has the 90th, Mountain time the 105th. and 
Pacific time the 120th meridian as its center 
Theoretically the meridiaus half way between 
those above named are the lines where the 


change of time is made, and each is one hour 
earlier than the next to the east. Practteaily 
the convenience of the railroads controis the 
matter in the United States. Thus, the change 
of time is made at Buffalo on roads starting 
from that place, east or west. It is made at 
Pittsburg for roads having that as a 
This is tetter than changing the running time 
an hour at some small way station The line 
north and south along which the time changes 
is not a straight line. 2. Also the difference 
between Eastern, Central, and Western sun 
time and where it is changed. A. Sun time fs 
the time at the particular piace. It t¢ noon 
by the sun when the sun is exactly south of 
one, and clocks which are set to sun thme are 
sald to keep local time. This ts wot called 
eastern or western. It is the time of that 
meridian only. It is the same local time upon 
a line due north or south over the earth. For 
a change of one degree of longitude the iocal 
time changes four minutes, being four min 
utes earlier for each degree to the west, and 
later by the same amount for each degree 
the east of any place. This is the time that 
was kept everywhere in the world before 
standard time was introduced. Now nearly 
the whole civilized world has standard time 
based upon the meridian of Greenwich 


(10255) B. C. B. asks: 
nish me a book of instruction 
of an electric lignt plant that explains foily 
the testing of lines for breaks, that explains 
the arc lamps, the incandescent !:mps, the 
transformers and everything about an electric 
light plant? A. There is no single book whicii 
covers the range of upon which you 
desire information. furnish the fol- 
lowing: Crocker's “Blectric Lighting,” Vol. 1, 
“The Generating Plant,” price $8: Vol. 2, 
“Distributing System and Lamps,” $3. 

(10256) P.S. writes: 1. Can commer- 
clal calcium sulphide be used for phosphores 
cent paint or light? A. No. 2, If it cannot, 
what are its uses? A, It has some use In med 
icine. It may be used for the preparation of 
eulphureted hydrogen. 3. Whai is the chem 
ileal action of a secondary battery made of cop 
per, zinc, and lye? A. In general, sinc is taken 
from the solution while charging and deposited 
upon the zine plate; oxygen whicb 
attacks the copper and forms oxide 
upon the positive plate in the discharge 
opposite changes take place. 4. If two pieces 
of annunciator wire a'vut ten or more feet in 
length are laid parallel with the ineulations 
touching and with the terminals at end 
not connected and those at the other end con- 
nected through a telephone receiver and sec 
ondary of a medical coll in or one ter 
minal to the platinuni-polated screw of a bug 
through the receiver and the other ter 
minal at the same comected the vi 
braiing contact, Is the sound produced in the 
receiver caused by leakage, induction between 
the wires or do the wires act as a condenser? 
(This also takes piace to an extent when the 
ground is used instead wire.) A. 
We scarcely understand your art from 
the deacription, but, if 
duced upon an open cireuit, it 
the 


center. 


to 


Can you fur- 


on the wiring 


topics 
We can 


is evolved, 
copper 
the 


one 


series, 


zer 


end to 


of either 
logement 
suund 

TACAE 3 
separating 


there if a pro 


is by of 


waves transmitted across space 


the wires, as is frequently the cage by tnduc 
tion In the working of the telephone. 5. Are 
the use of the magneto, the gaivanometer and 
similar instruments the only ways for testing 
for leaks? A. For methods of testing wires 
and cables, see the book on that subject by 
Webb, price $1; or Kempe’s ‘Electrical Test 
ing,” price $7.25. Latest editions. 6 What 
is the average or extremes of resistance in 
woods? A. Dry wood is an ineuiator and wet 


wood may have any resistance according to Its 
wetness. 

(10257) O. F. N. writes: In your an- 
swer to question No. 10210 you state that the 
moon rotates on its axis. Permit me to ex- 
press my opinion that said rotation cannot be 
understood so that the moon base its own 
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sun, tween a 











with ,»-inch focus and one of 


| 8-inch focus is very slight 

(10267) J. W. E. 
tions for 
ful in 


lens 





writes for instruc- 
iron, A. Te be success 
with tin the 


tinning cast 


coating cast iron castings 


must be absolutely clean and free from sand 
or oxide The greater the care in cleaning at 
the outset the better the resulting work Be 
fore the castings can receive a coating of tin 
it is necessary to remove dhe coating of scale 


or oxide, so the clean metal 
the tin rhe 


cleaned by 


will be exposed to 
partly 
which removes 


castings are usually 
means of a ‘rattler, 
much of the scale 
1 a pickle of dilute muriatic acid until a clean 
result If 
steam jet the operation 


They are then to be placed 


}surface is the the pickle is warmed 


by means of a will be 


hastened The castings can be examined occa 


sionally while in the pickle and any sand or 








axl ‘os rotate of It s ft rT that it be the apparent size or diameter of our 
would b more vy that ti moon |} if an observer viewed it with the unaided eye 
rotate pn tl t ix rhe moon rotates |from the planet Jupite: \ The apparent 
mn ite a volves around the | diameter of the sun as seen from the earth ts | 
T ght } true in one sens about 32 seconds of ar as seen from the! 
i nmon way we bave the idea| planet Jupiter it would be reduced in the ratio 
y dating I " We ire ull revolving| of the distances of the earth and Jupiter, or 
around the earti but it would not do, | sup 800,000 to 483,500,000 miles, approximately 
pe » wtate mat w i : iting on he-fitth a larg in diameter 
t wh ax Ww must, | think ve the} (10262) FF, M. asks Please describe 
rae - + Pe a al — — r- peg oa n your Notes and Queries column the building 
" a spark coil suitable for electric gas light 
po that nis a id ring round the ing. tt) e of wire to be used, how to in 
eart we ] then lt t fo state hat ' j nd he spark could be regulated 
ery pea gth, as w ness of that |; mova rt Hiow many sal-ammonia 
\ rotath n xi Certainly not. | por, 4 be necesen Could it be con 
. win fating on if nt m0- | nected on ies used for bell work? \ 
ntes he pa ie Phat | | iL gas ing coll make a core of No. 16 
pa ft ring W d rotate|pm and 8 wire 10 inches long and 1, 
mn the ing Consequently, there es in ete! We see no advantage in 
i ’ ’ t wn b nsidered a8 @ part! having th re movable, still it may be made 
ul t he moon has no axis of its OWD | to slide out of desired In this case a spool 
i et ting on the axis of the earth. A. | must be used for winding the coil upon, other 
Two knigh ire sald to have disputed once | wise the coil may be wound directly upon the 
whether a ta hieid we liver or gold. | core, insulated wit! paper Wind the coil 8 
After nearl illing ich other they found | inches long and have 13 layers No. 16 B 
t! bot vere rigt becau t a icle wa ind &§ double ou > red er magnet 
md the othe was gold So with the | wire \ atte f four sal-am niac ells | 
disctission f our correspondent ! stand hould | ufficient for a line around a house 
mn the earth and sees the same face of the |if not, add more cells to the battery The 
moon ali t time, and declares that it does| same battery can be used for ringing bells. if 
me ofate et all, but ha the same axis a8/the wires for the two services are separate 


the earth Astronomers viewing the moon a8iand each has a connection to the 


separa te 





if from som point of external space see the battery tha is, the two wirings are to be in 


moon present all sides of its orb to them every | multiple on the battery 








revolution, and say that it rotates once on its | ® " - , 
(10263) J. J. S. S. asks Kindly in 
axis In every lution around the earth, its , 
form me whether a Sprengel » is & 
central planet We agree with the astrono . pr ng = peep : : 
f draw or force pump There has been a dis 
mers, Dut do not tpect to convince any one 
pute among some students as to which was 
whe take the opposit view (mes opinion 7 
. : | right | thought it a draw pump A. The 
often depends upon one’s point of view | 
| Sprengel pump acts by the expansion of the 
( ) C. M. C. writes May I trou-/air in the reservoir, from which the air is | 
bie you with request for information on the | gq ty removed tube of the 


into the pump, 


following phenomenon, to me and as 















































black spots removed by means of a scraper or 
wire brush. The castings can then be washed, 
and if desired kept for a length of time by 
being placed under clean water As long as 
| they are covered with water they are not sub 
ject to oxidation For a flux the castings are 
dipped in a ixture composed of 4 parts of a 
saturated solution of sal ammoniac and 1 part 
of muriatic acid “Boiled” acid, as that com 
bined with zine is sometimes called, is not to 
be used For tinning the best block tin is re 
quired, and this should be melted in an iron 
pot, care being taken that it is not burned or 


After the tin is melted 
impurities 


overheated in melting 


it can be cleaned of by taking a 
piece of green or wet wood secured to a pointed 
will 


melted 


iron rod, and fastening same so the wood 
be kept at the bottom of the pot of 
metal for one or two hours, depending on the 
The sur 
s to be skimmed occasionally 


amount of impurity in the metal 


face of the metal 
by means of a perforated iron skimmer. To pro 


tect the 


surface of the metal from oxidation it 
with sal 


added to the tin. 


ammonia There is 
Another 


can be covered 


nothing to le method 





















curious e iy ess ‘ 8 ess tl he : 7 j 
; ’ f hs where the alr pressure is | mn In the lis to cover the surface of the tin with tallow 
» waren so far | Dave been uneWe to End any | reser In this way it may be called a] o palm oil The casting is taken up by 
explanattor An ordinary incandesvent le« ar g . | : . : ‘ 
p me ) } . ri en -_ iraw pump, although the term is not an | means of suitable tongs, dipped in the flux and 
tric-light bulb after the current is eut o ex t one as > P 4 
4 : i , ‘ — ne as applied to the action in ques-| then immersed in the melted tin and held for 
hibite or som ours a recullar 10sphores ‘ 
t j itted ir . tly fr Ls tl . int — }a sufficient time to allow the surface to be 
ou glow em ee ipparen on e ner R 7 a 
DI (10264) W rT. R. asks \ floating | tinned The tin should not be so hot as to 
. the glass and quite strong enough a . . . y re . I »d 
i I 1 if pl j | Vessel displaces its own weight of water—does discolor when casting is removed f desire< 
te « “ oarse rint to reg i rlacec : ‘ ale | 5 
p “ +" i : t Well ' o » . . | the casting can be held for a time in another 
. _ a bulb This glow or phosphor i ell suppose we ake i plaster cast of 
, , j. | the vessel bottom. and so arrange that she | Pot, which is to be partly filled with tallow or 
aren bece mmer and stronger in pu an ‘ £ he 
. r ag , : ' y will have. say one-fourth of an inch of water | Palm oil and kept at a temperature that will 
‘ bout three seconds t becomes ‘ . : i je - 4 
+ eyes =“ r ve — 11] round her (below the water line. of course),| ™elt tin. This bath of grease will allow the 
fronger vyhen th band is brought close to the . . . . . | ‘ : : , - 
gla y within half an inch, and neen. | Won't she float In that case she does not | ©@8ting to retain an even coating of tin, and 
t ~ ' wi i ar t « mice 1 y rs 7 iy . 
onten at the point of ti al, mane *) displa t vn weight Question; Will the | @llow any superfluous metal to drain off rhe 
_ ne . , — | earth ittraction overcome the thir iver of astings may be cleaned from the grease by 
a ! hape sho nT t ‘ nes . . 
hand : : ! hould Ny . : —_ to bump ti not.) irst rubbing in sawdust and then in bran 
brighter at «# h pomt, as ther i 10 6 diminu ‘ ¥ 
} f ti he i th part tl la . A. The statement that a float (10265) E. B. C. asks for a good non 
tlen e the lig 1 other arts t le glass : 
in on displaces its o eight of ater ‘ , ’ » te 
The Hebt ix pale and green. It more nearly |'"4 body displa ' wn welgl water | corrosive, easy-flowing jet black ink. A. An 
pond 1 phos t ppearan — : : , m the wate . h 18 | exceedingly fine Ink is sald to be produced by 
han any her kind of luminosity It v . ad with water, | the following recipe 11 parts galls, parts 
, seem to be traceat to leakage of ee. | that water would weigh th ime a8 the ves-| green vitriol, 1-7 part indigo solution and 33 
tricity The filament or carbon of the bulb |*%! welshs Phis is not difficult of experl-| parts of water Here the relatively larger 
xhibita no Meht whatever A. This phenom mental proof, and has been known for many | quantity makes the gum unnecessary, while the 
bon n be produced in most lamps by hold pooner It was discovered by Archimedes. | indigo solution makes the brilliant black seem 
ne them near the pole of the secondary of an|'* ‘he mold you propose were filled full of | stil) deeper Writing executed with this ink 
ndnuctlot oll We suspect that this is the water, the vessel when placed in the mold| may, it is t: be removed by means of dilute 
mame thing and that the circuit Is an alter would displace a volume of water whose weight | acids, but it may be rendered visible again by 
iting ne » that the alternations of th is just equal to that of the vous If the chemical means 
om 5 mold were never filled with water, the effect P - . 
Ee. M. F. produce the fluorescence in the bull . (10269) M. E. H. writes I would like 
. : ‘ is just the same The volume of water equal 
hich la ong nough aft the urren is ort ls wr ai suc s use ‘or P 
’ : to that of the vessel below the water line on|@ formula for oil paint su h as used for paint 
turned off to be visible In the dark It may the mold welahe the same as the vessel! weighs. | "6 photographic backgrounds, and would like 
be that the lamp. too, | xhausted juat to the ae . on oy . a! > » secure s : 
. The earth cannot make such a vessel bump the isk if you could he Pp me to secure such a 
ilegree that makes this possible Another lamp |, stom of the mold Mee wales sain he | receipt. A. The following retains sufficient 
nou mime pla may not show the same weight of the vi » even if i¢ weigh mani ibility to enable the sheet to be rolled 
=e rhi the case with a large ship in a| 50ft soap, 2 ounces. boiling water, 12 ounces 
(10259) E. K. asks What is the k before the water is pumped out. It Dissol and work well into usual oi! paint, 6 
rer n the meaning of the term ms ‘ lear of the bottom of the dock pounds 
ame welg 1s applied in physics I we 7 mderstand your diffi-| (10270) G. L. asks I have an induc- 
« vorytan - = =e : tion coll guaranteed to give a l-inch spark 
weight livided by geravity ther that hey (1096 ' | | D is} i Please in What amount of current will be required to 
. used synonymously A. Mass is the quat , f . P , . make the 11-inch irk, and what number of 
t s ‘ t o : we . “ . 
tity f matter body contain the weight of | * “a apt gra apes - 4 You will | 1800 dry cells ot Bunsen'’s batteries will oper 
8 t " nm ul o-date ell oO \ I 
that bedy is the measure of thé etlon | ‘ oe ate it 4. Two or three Bunsen, or twice 
am thet masse The mass of find mple insti ions for making a dry 1 
of tae earis Upon tm - . ' as many dry cells will probably run the coil 
th an rywl long | Cel! as goe as any in our SurrLement, Nos 7 } 
" 1 same eve ere, so long . ’ , . 
11383 and 1887, price ten cents each ® What |to its full efficiency We should not advis« 
mntity of matter it contains does | ? the use of the Bunsen cells with nitric acid 
. ’ alt or hemical can be added to a dry cell to ’ 
its weight changes as it may b , , rhe fumes in the house will correde all metal 
increase the tage, the solution used in same | ‘ : 
m, above, or down in the earth ' work. Better use chromic acid solution 
being sal-ammoniac ind zing chloride A. | | 
vide the welght of a body at any : ° = | 10271 . C. enke: A fs =< 1 7 
: . eh atensity { eavity at that The voltage of a dry cell is 1.4 volts This is ( 271) A.C. asks: A farmer in plow- 
ace by ve intens of grt 
; the auctient is always the same for that due to in ilammontia and carbon It} ing around a square field, having plowed a 
bol ' tient Is therefore the ma f unnot be Increased 3. What ®& the direct rip ten rods wide, finds that he has one 
bidly sis quotien . werefore the ass 0 
bec! . sid tl ma fa ause of sal-ammoniac crystals forming on the fourth of his field plowed. Hiow many acres 
the way since as we have ale he ss 0 a a, 
i é has inc element of a dry cell, the saturated solu-|in the field A. The problem you send is not 
wendy does not Angee - . . ‘ 
ltion consisting of one to three part \. If} an arithmetical problem, but requires for its 
a: P ’ . ; * 
(10600) H A. M. asks In one of our al-ammonia crystal form on tl in na olution an equation of the second degree in 
largeat . saben peas a discussion has) 661), the lon ha al oniac | algebra, The solution is as follows 
! h nd . 
Oot : ral mont ast | in 1 ires mot wate al Let a one side of the field, then will 
aid . atin fOr | ama if you refs the ystals which wv 20 the side of the square piece 
many months longer unless It | ettled by a be een on the gines of sal-am left after the strip is plowed 
ecognized authority The question | I> roniat ell hy ire not sal-ammonia but around the outside 
the tnner rall or the outer rall ipport the!» very « plicated compound, and are not solu | 2 the area of the field, and 
weigh of a locomotive or car when it is pass ble in wate » any extent They are solubk . 1Or + 400 the area of the square piec 
ing ar nd a irve Kindly settle the argu lin hydrochloric acid, and it is possible that you | This area is three-quarters of the area of 
ment t u the columns of Notes and| may have had reference to this in your second | the entire field. Therefore, 
Quertes A Each rail of the rallway track question These crystal 1 double chloride A on r te 100 
vevaliy bears a part of the weight of a loco | of zinc and ammoniur They increase the in Solving this equation, we obtain for the side 
mortly We have heard of locomotive prone ternal resistance ‘ ind reduce the/}of the field, 149.2 rods; and for the area of 
# curve at so high a speed as fo lift the inner) M. F. also | the fleld, 139.3 acres 
eel leat f the ral but we never saw | ee . ‘ 1 | one 7 
wh i ed ‘ ip (10266) F. W. G. asi I have a cam (10272 J. M. L. asks: 1. Will you 
ch an occurrence n bullding 1 trac the os 
rail i on a nough t . ra with two 1'4-ineh dia r 7-inch or 7%-/please give me the two laws of thermo 
outer ail i raise ! curve enoug 0 ' Je / 
throw the locomotive toward the Inside of th neh focus meniscus lense is Ulustrated on | dynamics? 1 Che first law of thermo 
‘ : page S34 Experimental 8S ! rig 4 lidynamics is “Whenever work is performed 
curve suffictently to counterbalance the centri i : : 
hic! ld tt tt want to place a plano-con ween | by the agency of heat, an amount of heat dis 
ues fore which would row ie engine : ° . : 
fugal foree so ee ' the meniscus lenses, same as I Of what | appears equivalent to the work performed ; 
ve i t n in CAM in engine going ‘ . 
— ewe ' ' " ' 1 focus must the plano-concave len A. Te ind whenever mechanical work is spent in 
" the alceulate Dee would rownd the ure . n 
a a ' idapt your lenses to portrait w nerating heat, the heat generated is equiva 
i ° et me way that it would n on om = 
in exactly . any tat 1a be 1 a nanner describ in “Experimen | lent to the work thus spent ( Deschanel.) 
t . v4 aif the weight woulk c ’ by . . : 
» level, and ha < na £ " page 334, Fig. 12, you will need rhe formula is W JH. W is the work in 
t ne FT t yt outer . | : > : 
the Inmer rail and half by ” ou ' ens silehtly stronger than 16 Inches fo \ t-pounds, if English measures are used H 
(102861) W I. asks Would yOu} t4-inch lens should enlarge the ima sum. | degrees which one pound of water would 
kindly | me, through your paper, what would} ciently for portrait work rhe difference be-! pe raised In temperature by the heat; and J, 








| vention of the 





Joule’s equivalent, 772 foot-pounds, as deter- 
mined by Joule, or 773 foot-pounds as re. 
determined lately by Rowland. The second 


law is variously stated by different authors, 
Perhaps the simplest form of the law is: “It is 
impossible for a self-acting machine, unaided 
by any external agency, to convert heat from 
one body to another of a higher temperature.” 


(Clausius.) Another form is: ‘The efficiency 
of a completely reversible engine is indepen 
dent of the nature of the working substance, 
and depends only on the temperature at 


which the engine takes in and gives out heat; 
and the efficiency of such an engine is the 
limit of efficiency for any engine.” 
(Deschanel.) 2. If the specific heat of gold is 


possible 


0.03244, what weight of it at 470 degs. C. 
will raise 1 kilogramme of water from 12.3 
degs. to 15.7 degs. C.? A. The water is to 
be raised 3.4 deg. C. 1,000 grammes require 
1,000 calories per degree of rise of tempera 
ture, and for 3.4 deg. rise require 3,400 
calories. The gold is to lose 470 deg. 15.7 


deg., or 454.3 deg. One gramme of gold gives 
out 0.03244 calorie for each degree of lo&s of 
temperature, and for 454.3 deg. will give off 
0.03244 « 454.3 14.737 calories. As many 
grammes of gold will be required as 3,400 con 
tains 14,737, which is 230.7 grammes of gold. 
(10273) T. A. 
method is given in “Cyclopedia of Receipts” 
for deodorizing petroleum: Mix chloride of 
lime with petroleum in the proportion of three 
ounces to each gallon of the liquid to be puri 
fied. It is then introduced into a cask. 
muriatic acid is added and the mixture is well 
agitated, so as to bring the whole of the liquid 


says: The following 


Some 


into intimate contact with the chlorine gas. 
Finally the petroleum is passed into another 
vessel containing slaked lime, which absorbs 


the free chlorine and leaves the oil sufficiently 
deodorized and purified. Can you suggest the 
quantities required of muriatic acid and slaked 








lime? Also if the cask should have one end 
open or agitated with the bung in? Is there 
any danger attending this process? <A. The 
quantities of murtatic acid and slaked lime 


to be used in deodorizing 
important. If an 
would 


petroleum are not 
of acid were used, It 
disappear when the liquid is passed 
through the lime Probably 3 fluid ounces 
will be sufficient to furnish enough 
chlorine for the Similarly, the bung 
may be in or out of the cask. There will not 
pressure in the -operation; yet 
cask is open, the escape of chlorine will 


“xcess 





per gallon 


process 


be excessive 


if the 


not be very annoying in the open air. The 
only danger we can see in the work is the 
inhaling of chlorine gas. This would be dis 
agreeable, and if a large quantity were taken 


into the lungs, it would be dangerous. 
(10274) E. J. 


when 


asks: Does liquid 
boiling give off air, in the shape of 
bubbles which pass to the surface? If this is 
the case, why does mercury do so if this metal 
is always used to extract air from tubes, etc.’ 
Or is it only the vapor of Hg that bubles? 
A. When a liquid is boiling it is giving off 
its own vapor into the air, if it has been heated 
for a time sufficient to drive off the contained 
air. Even mercury contains air under ordinary 
conditions Only after it has heated is 
the air driven out. In filling a barometer tube 
boiled to get rid of its con 
injure the 


been 


the mercury is 
tained air which 
(10275) W.C. P. asks: Some few years 
ago I saw on sale a self-lightin;; gas-tip which 
I believe was referred to as a platinum sponge. 
Have any which treat on 
this subject, its principle and method of con- 
struction? A. Self-lighting gas jets are made 
by placing a lump of spongy platinum so that 
the gas will strike it. The absorbing power of 
the sponge is very great, and the absorbed gas 
that the is heated to 


would vacuum 


you publications 


becomes so hot sponge 


a red heat and ignites the gas Platinum 
sponge can be obtained from dealers in chemi 
cals It is simply the Doebereiner’s lamp or 


philosopher's lamp, as it was called, which was 
lighting lamps, etc., before the in- 
friction match. The sponge 
for some reason soon loses its efficiency 


(10276) D. E. 


used for 


asks: Please let me 


, know if there is a cheap and simple way to 
change 110-volt 11-5 ampere alternating cur- 
rent to a steady current? A. A rotary trans 


former is the only practical way to change 
an alternating to a direct current. This is a 


motor run by the alternating current and hav 
ing a winding leading to a commutator, by 
which the direct current is taken off at the 
other end of the shaft of the machine. 
(10277) J. D. S. asks for a stove black- 
ing or varnish that will give a black gloss and 
not burn off. Brunswick black gives the gloss 
but burns off when applied to top of steve. A. 


Take plumbago, make into a thin paste with 
sodium silicate or water glass. This makes an 
excellent stove polish and should be brushed 


thoroughly. 
(10278) 


circuit 


H. B. says: 1. I have a closed- 
plates 
would 


two 
What 
battery to 


battery in which there are 
of carbon and one plate of zinc. 

be the solution I could use in this 
advantage? A. bichromate 
tion of a chromic acid soiution, 2. In winding 
the field magnet and the armature core of an 


best Use a solu- 


electric motor, is it absolutely necessary that 
the- same gage wire be used? ‘That is, must 
the wire on the ficld be the same size as the 





wire on the core? A. No. The gage of wire 
is determined by calculation, and one may be 
either larger, the size, or smaller than 


the other. 


same 
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a a ee . +o ° Poy as , Chandler & Richardsen...... ¥ 

The twenty-first volume of the American | Garbureter for explosive engines, J. J. Cook 838,085 | Gas generator, acetylene, P. Hay Pew, | ee oe Wicnandoon. oteenge : Sonat 
Annual comes to us this year as well printed | Carpet cleaning device, C. D. Westman. 838'290 | Gas light mantles, machine for ine —— eae Plow, W. E. Vance............ ee 4st 

; Carpet sweeper, F, King..............+-0++ 837,936 baking, and shaping incandescent, Plow and attachments, subsoil, W. M. Horne 888,411 

and as well illustrated as ever. Among the Carriage curtain Pe «sl pai ty sijistines os Clamond pevctaspodewcnd keneeiead veeee 88 Plow attachment, N. T. Lien.......; ” . 888.842 

special articles which deserve mention, we kk 2 | ep 838,486 pm ggg Ag OO pa Plow harrow attachment, W. Waiker...... 887,986 

. ’ { 37, § 4 ’ B 1 c . 7 o 

would enumerate Mr. Wilson Bentley’s snow = amy. & “* Wy RS py Governor, A. A. Kent........+.+ Phe’ py BBY Ma an unsats 

and ice crystal photography ; D. G. Archibald’s | Carrier, W. Mitchell................+. .. 837,944 Grinding aull” pelt 4 our ¥ Plug, wall, G. H. Carlor Nef asgeoehiee 
“ " ‘ * » > , . » a » Be NEES SPP c - f 

Developing for Certain Results”; W.  W. | CaPtridge tnd making same, cxpiosive, F.T: 6, | Grinding or eutting machine, i: W. Hodiow sum-ago | Meumalle cashlon for vebicie Abtings, Go 
lakin’'s “Carbon Printing for the Beginner” ; | Cartridge clip and holder, H. N. Hawley.... 837,929 ha ma cacteiage for atte o T, Saunders. . preg Pocket, cigar, 0. L. Parmenter....°.....). 887,964 
Maximillian Toch's “Photomicrography as an | C@rtridges and shells, priming device for, |. | enn ay ~ — Tira et erie RAN DRS Ne 2 eee. PE, Sage DS Pe -<--+> Rae 
Aid to Chemistry”; C. H. Claudy’s “Advanced | Case, 3. W. Kirkpatrick... . 2. 20.022 "! sgstog1 | Hammer, power, H. B. Stocks... 838.968 | bole’ tip "wehitle, G. J. Sohmect 22.00.22... SBBBe 
Photography as a Recreation”; J. A. Ander-| Caster, A, B. Diss......... tess e821 | Hemme. S. W. Canengs 838,078 | Pot. See Dash pot. ; 

- : . Mm : : Cellulose derivative and making Harvesting and husking machine, corn, D. Pottery, doeprnting J. W. Young... R98, 155 
son's “Apertures”; and Richard Hines's “A a ee eee coe " 938,350 FB, Churebitl  ....sssseeeecesereceeecees 838,240 | powder, explosive coherer, F, Schneider... 838.216 
Simple Dark Room Light.” The illustrations | Cement brick machine, automatic. : Hat supporter, J. J. Cannan............. $88,238) powdered substances, means for uniformly 

; . Leggett i ‘837,938 ani pipe cover and anchor clamp, W. distributing, Schultze & Schuseier 83K, 404 
this year, layish as usual in their number, are| cement’ from blast-furnace slag, manu: PR Et ene pt 838,286 | prosg. See Hay press , Pee 
characterized for the most part by excellent facturing. H. Colloseus ............+. 837,918 Hay” ‘press, . - se Press reel, copying, G. Bluen...........;.. 888,878 
artistic taste on the part of the photographer. ee ae ot & 838,496 | Head rest, ¢* “Ww. Browne 1) 838,200 Printing ‘plates, CH. hellerman a S38,199 
It must be confessed, however, that the half-| Chain links, machine for use in the manu- gl | a 888.025 eye . 888,632 

- - . . « oist, ‘ A > MET EVTLE TURTLE TT ee 7 " . old 
tone process does not always lend itself to the me. ; el — wmelster.....++++ $38,060 Hoisting bucket, A, E. Norris..... 838,206, 838,352 Printin f Blates, R —,," rb nding and R28.039 
reproduction of the soft effects obtained on| Chair truck and self-contained propelling Honeycomb cutter, W. J. Young.......... 838,230 Secnalian, ies ja. ** RRRLBLS 
rough papers. In the appendix will be found means therefor, T. E. illia 838,228 | Hoops on barrels and kegs, attachment for Propeller’ for vehicles that travel in a fivid, 
- Chalking device, P. T. Erwin . 838,395 = Saad for pulling head, W. H. Pot- A. Gambin 838,098 
the customary collection of photographic | Ghickon heute, knockdown, 3.7. La 837.937 GOP nas cd denn dp pereastaea to cael odes 838,272 Prunin shears, ee? Seed Hammond. , y R38, ‘MM 
formulas Cigar and cigarette holder and ash re NY Horses from the sun's heat and from storms, Pulp distributer, D, Lonie ‘ est 198 
<4 “i Soe irop eae hppa: 838,496 | 15, anoey See smeltering, J. H. Nivens.. 201% iPemp, BP. Woerden........ \) 837.808 
: pa ae “ - C 7” : 20 4 orseshoe calk, ; . Simmons.......... i ~ ~ aiken. >” a" “Wobber 
Practica, LeTrertnc. With Original Sys- oer nS Fees, - $38,298 | Horseshoes, forming billets in the manu- i capi ents, W. 6 Wetter wi nee 
tem for Spacing, Complete Spacing | Circuit, automatic exchange, * $88;008 facture of machine-made, A. Smith. . 838,471] punching machine feeding mechanism, A. 
a - : 838 245 | Hose coupling, car and air brake, W. W. a, " ates 
Guide. Analysis. ete By Thomas F.| Clth pressing machine, I. 838,245 Gord 838.108 WED pcussssceee ; ee 838.262 
eal — ~ . : Clothes cleaning device, C. E ) 837,983 beak EE i °° Manetaee” Pe eear ire etn ees 38,103 | Rail joint, J. F. Barnhill. 
Meinhardt. New York: The Nor-/| Clothes washer and wringer, Hom —_ ai ti -< oe DEE ae tld 9 838,207 | Rail joint, D, i. tess: seed 
man W. Henley Publishing Company Guitar sess sere cess eee eesssereteceseces 837,924 | Hydrant: ag argyle ubring; -.--;,- 988,206 | nail joint, C. Tym ‘ 
- “ . *,' | Clutch and brake, combined, 8S. B. Welcome 838,483 yérant and valve mechenism for the Rail joint, J. L. Stofter oe 
1906. Oblong, paper cover. Fully il-| clutch construction, Graham & Mitchell.... 838,318 Ind a oe ot See. D. F. O’Brien gry Rail, portable step, McKee & Finkbeiner ia 
lustrated. Pp. 15. Price, 60 cents Clutch, fluid speed governing, J. C. Wands. 838,149]; ul Fong for line « nd sono gk ad ae ee tae pA Railway brakes, retarding valve mechan x 
Clutch’ mechanism, A, C. Hendricks...... 838,024 | {nsulator for line conductors, J, M. Weed.. 838,482 ism for fluid pressure, Turner & Lewis. 3 
‘ » 5 x . “ry Insulator, high tension, F. G. Baum...... 838,163 p . * 4 
THE SrraNce Case or Dr. Bruno. By F.| Coal compound, W. Hamm -+ 838,403 | Internal combustion engine, C. RB. Greuter, 838.399 | ##llway chairs and steel rails, key or wedge 14 


for, BE. B. Killen ......... . 887,085 





ick. 
> Coal screen, upright rotary, F. 
E. Daniel, M.D. New York: Guar-| Goal separator, W. 0. Guuckel 


























































. 888.441 a Ste; 
antes alti a 6 4 c .. 838,402 me ey — oe eS oe oe 838,279 Railway cross tie and rail brace, metallic, % ; 
shing Company, 1906. Coin tray, Koilie & Cashman. ......--.---. oe, 138 eaenait. Gam . oy Pea cesses $88,044 
9 ° or. , Coc andle, stop, Inches & Hosker, reissue 574 | 5, a 4 °* aon’, Railway derailer, W. R. Cochran, dr.... 538, O85 
12mo.; pp. 235; 14 illustrations by J. Coxe drawing and loading means,’ W. M. Journal box, car axle, E. B. Pargo..--..- 898,004) Ritiway, pleasure, A. Bragg... ** Semone 
L. Brooks. Price, $1.50. Come” oe tise’ “thie dubbing’ ‘suse - 838,049} Key opening can, J. W. Nichols....... * 838204 Railway rail, J.C. Allendorph cence SBM i. 
. caenaueal ele - Jombing or the e, Ae ane ae ala Ait c Railway rail joint, BE, Lewereng.......... 538,420 
Exroxters’ Encycrorepia. . Containing | ““‘used in wool, B, & J sss.a21 | Kin. heating “apperatue, SO. Larkins... 888,427 | Ballway rail’ joint, "continuous, ¥. 1. i 
Full and Authentic Information Rela- —— po gs as ‘ = Knitting machine, W. Whitcomb........ 838,065 R ee Bias © © G. & Willoughby |. paged af 
Sey ‘ . , pe, EB. bi. . « ? ¢ allway semaphore, ilioughbr.... A, 1. i 
tive to Shipments for Every Country | Compressor or pump, rotary, L. H, Rogers 888,458 —s machine, bottle, Hinsch & Fossel 998.119 | Railway signaling system, G. K. Andrews: ose. <08 : 
in the World. New York: Published | Concentrator, J. P. Shumway...:........ 838,468 | Pace pO ga a apsbSepesten * g38'174 | Railway switch, F. Adamson........ ; : 
by the Exporters’ Encyclopedia Com- | “""Wiber "e Web F -pre ree na eheie)8 838, aoe | Ladder, Rich & Wick ........; pang oh Railway tte, 3, be Barter). : i 
COE OO OS ee ee ee nn ne C90065650606600 60008466 ore’ “4 Je > u ie, . ° orter ; 
pany, 1907. 12mo.; pp. 683. Price, $5.|Conerete mixer, S. A. McGill............ 30 | Tae HF Browne’. ns, 7, SimJensen-- or gis | Railway tie, J. Ff. Kaminsky. "7 
UNIVERSAI DICTIONARY OF MECHANICAL pe or cement post mold, R. F. Wright S38 490 Lasts, corn and bunion easing attachment Railway tie, A. R. Latimer. messes ‘ 4 
I SAL Ni I Jondenser, steam, o Be FeIORB. cc cece css 838,314 for boot and shoe, J. O. Stivers ans.i4q | Railway tie, metallic, F. BH, French : 838 | 007 
Drawinc. By George H. Follows. | Conduit constrastin. metal, Moore & Ball. 838.263 | Lasts, tack puller for shoe, P. 8. Kingsland 838,422 | Rallway train brake, compressed alr, A. A... 
First Edition. First Thousand. New yng pen Pong NE wrcsvccccccccccccrns ’ Latch for sliding doors, automatic, J. R. OBOMNE «ss sceeesseeesseues 828,442 
irs » ° Coop, crate, and other similar structure, B. Hughes ... Dee oe RBS, 833 Railway trains, automatic apparetes for , 
York: The Engineering News Pub-| .,.F. White oinics’ . . Lath, sheathing, E. 8. Crull... 1) 888,387 PE gs Mogg —- Be ht ae aemegtind 
at , J e Lathe tool holder, J. W. Reynolds...... 838,453 be enicles, Draking Slemgn for, 7... 
lishing Company, 1906. Oblong, pp. Corn sorting machine, seed, R. - 838, Leather splitting machines, adjustable hear- Schon boo yasge ses verdeaes veseeesss 887,008 
60. Price, $1. Cow cover, W. D. Evans ......ssseseeers ing for, H. M, Smith.........ceeeseees 838,472 | Range, G. Nolte : -» Serene 
Crate, cattle, D. J. Camphbell......... ++ 838, Lifter, W. P. Meee oe RE Row pee 2 ’ 93804] | Ratehet ‘iri, J. H.. Karison cc eeene BBBLD18 
Cream separator, J. R. Bostwick ° Light" shades and lamp ° chsteon, ‘ Ratchet implement, Cc. A. Billings........ 838.000 
js le = % “ ——_ save for, M. Phillips 238,210 | Ratchet wrench, peace SS & Staples......... 838,100 
- Cultivator, lister, W. F. Reschke yy . - Geok.- 283 Razor, safety, H, © te ceneveee BOB008 
INDEX OF INVENTIONS | Cattivator’ tooth’ gang, w. E. ; eee eating’ > See. - nant | Record box, A. M Seckey ... | 837,979 
Current motor, J. A, Cameron........-+++ Linotype machine, Sutcliffe & Holliwell.. 838,062 | Refrigerator, J. H. MoDaniel ; 838.427 
on pole and curtain fastener, G. F. Linotype machine, F. W. Sutcliffe. .838,063, 838,064 | Relay, M. R. Hanna...... os SBS, 404 
For which Letters Patent of the Tait ---seeceerceracssess . 838,282 | Liquid treating apparatus, Sutro & Booth. 837,975 | Releasing block or hook, A. A. Melntoab.. 37.048 
Cycle, water, A. 837,973 Liquids with gases, apparatus for treating, Releasing device, J. 0. C. Briggs.. . wis.002 
—_ pt ,- * é =< Mi. MONE cnc ccdckt adesuntsanakhenal 838,001 a, _<. ee Preyer ‘ = as 
ental wor J ? : Road searifier, M. J. Todd...... seseerves BBG,47R 
United States were Issued Derailers, ete., ‘ Lithographte ‘plates, ‘producing’ sinc, an OP Rotary engine, W. A. Kelso..........-.. 838,020 
8. W. Hayes ! $87,930 Lock, A. McCleary .....++s++essess: af Rotary engine, 8. 8, Sadorus. eoreeves 688,460 
ta epesentan, v5 | Lock, F. W. Schroeder Ee , Rotary motor or turbine, ©. 8. Des 888,088 
se vbaterieccedabapooeses 838,¢ aw hk ape aR 4 Rubber and ebonite, treatment 
for the Week Ending Display cock, M. Zeiner..... -+ 838,204 Log handling machine. GW. Bait. *"“Rates.. " tion of waste vulcanized 
Distillation, bh. A. Le Sueur..... -- 838,195 |Toom shuttle, E. Nuttall................- VOUING ccrcsccceveses ee . - 838,419 
Distributer or duster, W. cWhorter. 838,267 | Loom shuttle, cotton, J. KE. Lemyre.. Rule, J. Bender 838,971 
December 11 1906, Dough, etc., apparatus for mixing. E. Shaw. 838,467 Lubricating cup. 6. C. Davie...... Safety switch, W R. Cochran, Jr. .838,082, 848,084 
® Dough cutter, cake, Sevon & Jarvimaki.. 837,971 | Lubricating device, L. Feval......-.--.--- Sandpaper holder, BR. A. Seaborn.... .» 858,465 
Draft attachment, EB. tt 838, Lubricating device, ©. T. Carnahan. . Sash scpport, J. 8. Gribbon ...,, me — 4 
AND EACH BEARING THAT DATEB| Draft equalizer, A. Lumber platform,’ W. A. Fellers.......... g08,005 | Saw Gier, HB. Demy eos Sere 
Draft, force, N. 8. Magnetic separator. J. ©. Winder........ 837,994 | Sawing machine, manually ‘ 
{See nove at end of list about copies of these patents.)| Praft senting, J” Hi. Mall box, J. M. Lareh ....:.0++c00..--+- a3e104 | P. McDonald =... ome. 298 
-J| Draft gearing, J. H. Manicuring device, J. L. Neff...........- aan 440 | Sawmill log dog, J F RAS, 1) 
a wee J and Semepee, Bonn L. Bake _° oe oan’ ot Manure, preparing J. ‘Hammerschlag.... &38.108 Soatiors supper’. *. 835.218 
Yrainage trap, house, mnell & Conrad.... .f J é Scaffold. window, ) AS8.610 
eee, ecole R. Gardner..... wer -- 838,019 | Drawer, al, 6. Maclean.......-...... | Maewiile neta ete sein orga Scale, truck. @, W. Jarsell.... ° 87 985 
ake systems, stopcock for, x Dressmaker's fitting po nh v. B. Canbam. $ Massage mac’ "a. BF. Trott Seraping tool, A. S3797T8 
me comp SL HE oneng lage ans $38,308 Drill. See Ratchet drill, Massage poe sd a Sesstsemadher.... Semen. See Coal seat 
Air |, 4 . Rogers....... 838,140, Drilling machines, guiding appliance for, Masts, constructing, A. E. Brown.....- Sereen holder, wire, A, EK. 
CK, He. FADD. oo eee v ns eens ae es cee n ens » 838,336 B. M, Kinsella 838.339 | Match box, BE. P. Harrison........-0++++: Serew cutting device, §. Lippert. 








Measuring device, A. Youdelman Sealing means for vessels, A. A, Low 























~ Jocks and the like, valve fer, A. Japp. Sie. fi Dry kiln, A. ; osesoees . =) aaaoatl Af 

*ks, valve for ventilating, Moir Dynamo governing device, C. A. Kek...... 838,393 ectrie, O. Holz.. Sewer base, G. Rader... . ’ 
rr Separator, C. H. Lane, reissue......... 2,576 | Electric coils, producing, I. Kitsee -. 838,423 Semel weceteeie "hak + 1 Dalley. boost Sewing machine, carpet, J. H. Hood. g 
al tm, See Fire alarm. Electric machine, 3 Tne W. Stanle 38,144 | Metal —_ device, ‘W. W. Bissell.. -.. Sewing machine for manufacturing #m ocked 
atest, 2. COC. Rea 4h cetbdiaon< Ste 838,385 | Electric motor, Nie’ choleon Sin ah . 838,048 | Meter. Telephone met plaits, Meumann & IHlirsch ; -o+s 838,048 
Amusement apparatus, C. P. Beisel. . 838,071 | Electric wave fo om tra R. Rankin.... 838,273 | Milking a L. Bi Sewing machine, shoe, J. B. Hadaway, 
Amusement apparatus, G. C. Plumm: -- 838,137 | Blectrical circuit interrupter, Ballard & Mut- Miner’s pit cap, R. FE ode 838,182, 528, 188 
eo tore coils, former for, W. H. Foot. - 838,017 DS eee eee 838,005 | Mining machine, coal, D. V. Sickman..... Shade bracket, window. W. D. Grippin.... 898,181 
Balk Jumper, H.C. Benner............++6. 838,072 | Rectrical ‘contact shoe, I Fildes... 2... 838,177 | Mining machinery, cox!, D. V. Sickman.... Shade roller raising, lowering, and ssppert- 

lis, machine for winding the cores of Electrical machine, B. G. Lamme .- $38,084 | Mirror, Nichols & Gilifland .........e+e+e+- ing device, W. N. Dunn, Posasapaneeeeg 12,577 
B golf. M. MeDaid «see eenspenecarecsnecns 838,202 | Klectrical protective device, C, FB. White.. 838,066] wixer, See Concrete mixer Shaft coupling, F. H. Ahara. 838,251 
i Tossing machine, E. W. Goodrick..... 838,102 Hoctespiatios, Livingston & MecNulty.... Moistener, envelop «nd stamp, W. A. Brown 838,076 Shears, G. C. Zeller...esecccceerce ecvecee BOT 

t, base ball, BE, KinBt.....ssesceeseeeeees 838,257 | Elevator, Power & ington.....-..+.++» 837,960 | Mold, J. F. Schwartz.....ss.scsesececesees 388,278 | Shears, J. H. PUrsoDS.....;.csseeeess ss + S384M0 
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DECEMBER 22, 1906, 
y “| es BS ER a x a] NT 
. ere | DESIGNS. 
4 I K rune 
ui. 8 salting Star Screw Cxttin Casket name and handle plate, F. K, Allen. 38,353 
}. i ut . Clock frame, | E. Steinmeier. A 38,345 
i Clark “Crome th Comb and brush rack, combined, W. H 
‘ c Moffit . ae bie 
iE sndvows r a es For the Furnace or Boiler Gas burner, inverted, T. ra Little, BOs cesses 
ete apparatus f 3 vali J It wili save more than its cost Glass vessel, W. 8S. Jones. 
‘ Dascball | POR FINE, ACCURATE WORK this Winter because it cuts one | Hammock, I E. Palmer...... > a tanks 
vegetable, J. J. Rookus Send for Catalogue B. ord . our coal bills and Heating and illuminating device, combined, 
~ third from y al 
furnace. J. Modling SENPCA FALLS MPG. CO, thoroughly heats rooms your fur - Mh Bes eeedetspasiaces: 38,34 
Stleler ©95 Water Street, pace now faiis to heat without ex- Medal or — arth Wo Osborne 
Minier us Seneca Falls, N.Y., U.S.A. tra expense, Saves the beat which oo cap pi ate Kamsle ad yma a 
S apparatus, K. I — ordinarily goes out of the chimney. . ~4 a, 8 a Oe Pee 
brazing apparate I \ Tea shelf, G. Nolte ..cccoes 
~ SA, | oh Requires no further attention when 
" = H once installed, and every house- cae ome 
swat - pee Engine and Foot Lathes holder who beats by furnace or TRADE MARKS. 
! Nea rs 4 MACHINE SHOP OUTFITS, TOOLS ANDO boiler should ask their dealer 
Nell Sch SUPPLIES BEST MATERIALS. BEST about the New Era, or write for Ale Bow ler Brothers 
Grocott SSN WORKMANSHIP. CATALOGUE FREE full particulars to ak George y. Hewett o a. ane 
t { “ o é anc porter, a are ewilng 
stus, F. Koeet SS, 1) | SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0 WILMOT CASTLE CO. re ey on oe ae. aes 
a eae ee my R38, 448 17 A Elm St., Rochester, N.Y. Westerholm Co. peascagece 58,360 
st ol 838, 14 A SEWING MACHINE We also make Radiators for Alloy containing nickel and copper, metal, 
r aan — i RIS. 100 oi , o shal Stove Pipes, etc. International Nickel Co, ...........65. 
Mamp mill, | ere oe oo. i tenet RIS 21S . Se ee ee ee Boe ils Ammonia, Scrubb & Co. . : P “pie 
or a » Oe - : s ASR.ORT | w W at r Mo tors made by us are guaranteed to run Ammonia, aqua, Columbia Chemical Works. 
or wae p . * ‘ » Ma RUS, 126 th uiring any repairs = _—__ ————— | Antiseptic and uric acid solvent, urinary, 
— maesentar, | ” t merit we t June 28, " ach Motor. Prices Chemische Fabrik Auf Actien (vorm. B: 
Steam generator Kd warde t ao ante’ alain beahe aitechment | a (ll areas eae tig tbat Ware 
covet, Reweniag, © a ~ : i for a. - an ‘ pyrighted booklet Beer, Willow Springs Bre swing Co, 
She t '" ing mechanism 837.42 A. ROSENBERG MOTOR a arc. co. | e W | Beer, Davenport Malting Co. 
r T° old 9 Established Is Beer, Voigt Brewing Co. . 
| reed — a Baltimore, Md., U. 8. A. | e Beer and lager beer, Henry E lias Bre »wing Co, 
a yank t } | Beer, lager, Peter Schoenhofen Beewing Co. 
ms a , . ge th ) j le| ricu ure Belting, J. A. & W. Bird & Co............ 
-~ ay cttnetal, A A H m =| | d i( 0- Mi ) | Belting, Chesapeake’ Belting Co. |. 
He " . mneen 5 RA, 4006 O e a © | | Be lting and house, Revere Rubber ri kee e 
— ; | he A ES, 2 Selting and machinery packings, Rev Rub 
suo eon sin, ssa” ow Wireless Telegraph Set i aud ci . 
=e righ . & 16065 ff oT ! ii ’ Bitters, stomach, Lash's Bitter re Co . 
astacmment, W. 0. Reretetts ©. 837 Read SCtENT r'- een sy th aaa a : . - hgh Tue New AGRIcuLTuRE, Boots and shoes, leather, Commonwealth 
t 4 ee tin Ti bowsete 5. orough, « “ y mle < 7 . . . . . : or. 
Stove be jm» hit % Kt - Han napole NN Soy eaeahestine od & Wb-wiio wirelees telegraph outfit. by T. Byard Collins, is being Shoe and = Co Geo, F. Dittman _— 
Stove support, ¢ W Row ley AS Numerous, adequate diagrams accompany the text. appreciated as will be seen by a Boots and shoes, eat ver, Geo, ittmann nets 
: rink! ‘ Hall SN Price 0 cents by mall. Order from your newsdealer, or ; Boot and Shoe Co. a6 . tees 58, a 
atreet ar . : KIM, from perusal of one of the many Boots and shoes, leather, J. J. Grover’ 8 
ous com ; re . , , : ae ah. Co ee ; .+++++. 08,303, 58,304 
surgeon's seed H. Ht. Clark S38 | MUNN & ©O, 361 Broadway, New York favorable press notices which it me - eee ee |. 
on aly trun oo eh ee pe ciao ~— Th A. Ediso has received, such as the follow- gomery PPE See A 68,3 
Serecver S i ooo yarnegie, OMeas ‘ “e 7 oe 0 shou leather, Williams, Hoyt & 
Switen actuating mechanism, EB. L. David gsa'sen Andsow and many other successful men be. ing from the *‘Rural Outlook Be r: ae hoes, leather u 5a.331 
h N. W. Crandall SN "171 ean thee By A ee One of the most interesting and brilliant Boots ‘and shoes 8, wome n’ s and iris’ ‘leather, 
Switch base, electric es | } 5 , ‘Vor #175 we will chapters in the history of our country during Dunham Bro thers. 
Switch mechanism, sutomath A. Dur . | earn’ y t red s is the change which Borax, Stapffer Che mical 
rT J S58, (HO | send you a complete the last hundred year » ang t B . : 
Swit ing device, L. W Knowles. 838,085 | N. D. outfit with has come over the fortunes of the rural popu Srandy, J. Hennessy & 
—— a lian” euntieiontion tll book of instructions, lation. We call it The New Agriculture | Brooches and rings, W. 
: en Fs le - son SN, 508 | by express (not pre, } $ not a mere development or improve Brushes, tooth, T. D. Sine lair 
—_ ) i. rh se - 838,576 aid). Send for cata. | - ~ it amounts to a a lution in farm | Brushes, tooth, W. L. Martin. 
Parget trap srOOR mA! ates og of electric appa. men ou o olution in fs Butter, A. E. Way & Sons 
Tee tool for handling artificial I ! _— ratus, supplies and life and is destined to have a profoun i info Butter and lard substance, P arke r Webb 
Th unt . 4 novelties, ence upon our national character and destiny Co. pee a Te ex tag yt 
Trlantegraph apparatus, f Ritehte -* “4 con J. B. BUNNELL & Co., Inc., 2 Park Place, New York T. Byard Collins b.s written a popular out | Butter, peanut. A. ten P raag : 
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tising in this column is 50 centsaline. No less 
oe Ker nor more than ten lines accepted. Count 
ven words to the line, All orders must be 











se accom 
panied by a remittance. Further information sent on 
request. 
LES SF 
___— 


SALE AND EXCHANGE. 


WANTED.—Copies of our “ Manufacturer’s Index” 
issued some eight yepss: a0. State price. Munn & Co., 
361 Broadway, New York. 


(OR SALE.— Engine Lathe, swings in. takes 25 in. 
A ty centers; cpenpiete with full R| change ocnee 
to cut all size thread to # in.; price only $41.00. 
dress L. F Grammes & Sons, Allentown, Pa 


BUSINESS ee ae 


EL WHEELS to fit any w rs cart. Made 
A any width of tire. we, 
jow wheels and wide tires. 
wheels, or steel wagons with ana Tee I T... 
and heavy traction wagons of cll kinds, for horses or 
traction engine power. Steel es of any size and 
ghape. Address m5 wh Wwaeee Company, Walton 
Square. Quincy, Lil, U. 8 


WANTED TO CORRESPOND WITH a FIRM 
or firms that do metal omnnips. For further particu- 
jars address Dr. Oliver J. West, 215 East Tt Street, 
Pueblo, Colorado 


CHEAP POWER.—WANTED A PARTY OR FIRM, 
to put n the market, a new process tor making steam, 
t small cost. For full iculars address Joseph 
ucklcy, 3) Tenney Street, Methuen, Mass. 


CAPITALIST WANTED to form a stock company 
on the purpose of manufacturing and marketing a 
newly invented that will produce more 

ywer than is put in it; demonstrates the trans- 

of a orseshoe magn force into a 
revolution. Models and machine to show. Desirous 
of capital to exploit same. Opportunity to make 
money ra pay and easily. For further particulars 
address E. C. Reiter, 5 Stone Street, Rockville, 
Connecticut. 


COMPETENT 


machine 


ormation 


BUSINESS MANAGER WANTED 
foralarge Machine Manufacturing Plant. Should be 
between forty and forty-five years of age and of good 
address. Must possess executive ability and know how 
to market product whcn necessary, and have had 
successful experience in this class of business before. 
Good opening for man of energy. Write full particu- 
jars, together with references and salary desired 
Address “XYZ,” Box 773, New York 


A FEW DOLLARS will start a prosperous mail order 
ae. We furnish catalogues and everything neces- 
By our easy method failure impossible. Write to- 

aM Miiburn-Hicks Co , 718 Pontiac Building, Chicago. 


INVENTIONS DERIGNED. perfected and made prac 
tical and valuable. We show bow to make correctly; 
where to manufacture and bow to sell, Make Exami- 
nations, drawings, experimental work, ete. Address 
Engineering Dept., Industrial Bureau, libaca, N. Y. 


NEWEST DIRECTORY OF CIGAR AND TOBACCO 
Manufacturers, Leaf Tobacco Dealers, etc. Price 83. 
For further information address Tobacco Leaf Pub- 
lishing Co., 82 Beaver Street, New York. 


FOR SALE. —Portable Compressed Air House Clean- 
ing Wagons and Machinery sold to responsible parties 
to operate in cities of from five thousand inhabitants 
———- Each Portable Cleaning — has an earning 

ity of from $50.00 to $70.0) per day, at a cost of 
shout $3.00 per day. Capital required pA $2,000.00 up- 
wards. Stationary Residential Plants also from $350.00 
upwards. Over 100 companies operating our system. We 
are the pioneers in the business, and will prosecute all 
infringers. State references. Address General os 
ressed Air Honse Cleaning Co., 4453 Olive Street, 

yuis, Mo. 


ISBELL PATENTS.—To buy or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 


M®TAL SPECIALTIES of 
allkinds. Best equipment, Send sketch or model for 
estimate, stating quantity. Hayes Mana facturing Co., 
75 Maybury Avenue, Detroit, Mich. 


WE MANUFACTURE 


TYPEWRITERS. 


TYPEWRITERS OUR OWN MANUFACTURE.— 
Fully guaranteed at special prices to those who will 
recommend the American $5) Tpewriter to sheis 
friends. American Typewriter Co., 261 Broadway, N. Y. 


TYPEWRITERS. —Caligraph, $% Hammond, $10. 
Remington, #2. Remington two-color ribbon attach- 
meat, $18. Send for catalogue. Typewriter Co., Dept. 
L, 43 W. 125th Street, New York City. 


CLEARANCE SALE.—Remingtons, Densmores, Jew 
etts, Slickensderfers, Williams, $12.50, Franklins, Pos- 
tals, Hammonds, $10. Underwoods, Olivers, $35. Orders 
tilled or money back. Standard Typewriter Exchange, 
Suite 45, Broadway. New York. 


WANTED. Thoroughly experienced expernmental 
mechanics on typewriter work by one of the front str. ke 
Visivle writing machine companies. a ye _perma- 
nent. Highest wages. Address XX, Box 773, N 


SPECLAL BARGAINS.—Remington No 2, writing two 
colors; Densmore, Hammond, Franktin $15 each, shipped 
Riviege of examination. Write for complete Sg ba 

.” Kagle l'y pewriter Co., Suite 11, 237 Broadway, 


makes, all 
S al 


TYPEWRITERS. -All 
stores in principal cities. 
nearest store sent on requ : 4 
change Company, Dept. 3 * Broad way, New York, 


POSTAL Ty pewriter $25. Only real typewriter at low 
cost. Combines Universal Keyboard, strong manifold- 
ing, mimeograph stencil cutting. Visible writing, in- 
terchangeable type, prints from ribvon. Imperfect 

agement impossible. Wili stand bardest wear; p 

y accident proof. Agents wanted. Write Postal 
Typewriter Co., Dept. 17, Norwaik, Conn. 


prices. Twelve 
e one address of 
e Typewriter 





HELP WANTED. 


ENGINEERS.—Civil, Electrical, Mechanical, 
tural. Wanted for responsible positions at $1.00 
Services strictly confidential. Ofices in 12 cities. Write 
us co-day. Hapgoods, 305 Broadway, New York. 


WANTED.—A Foreman to take charge of machine 
shop in manufacturing plant, baving from 12 to 4 ma- 
chinists in his charge. Applicant must be thoroughly 
speee in the manafacturing of blanking and drawing 

les. Good position for the right party. State salary 
and give references. Foreman, Box 773, New York. 


WANTED. -Salesmen to handle high grade, art post 
cards as side line. S ationers, hotels, newsdealers, cigar 
stores, drug stores, dry gouds merchants, all handle post 

is. Excelient chance to make big money on the side. 
K B. Gould, care Rotograph Co., 684 Broadway, N. Y. 


Struc- 
185.000. 


PARTNERS WANTED. 


an ANTED. A Partner with money to manufacture 
boi Place upon the market a teed water regulator fur 
lers. Iam also willing to give | it on Tereptes For 


tther < 
See Tok Guy apply to . 40 Fifth Avenue, 





PHOTOGRAPHY. 


glNTERESTED LN PHOTOGRAPHY? Then send 
for 3 months subse ription to the leadine American 
Phopberaphic Magazine for over a generation. The 
otographic Times, Room &, 39 U nion Sq,, N. Y, City. 


time. 


WE PHOTOGRAP 
Building. RAPH any thing, any where, an ee 


Paintings. Plans, Models, Machinery, 
astrations for Advertise: 


sers. The General Photo- 
«Co, 1215 B’way, Daly’s Theatre Bldg., N.Y. City 
LUMIERE PLATES, PAPERS & CHEMICALS. 


toe wren ears the standard in Burope, A free Sample for 
tories, Write N. Y. 1 West 2th St. Fac- 
pens, France, and fy VAY Vt. 











Scientific 


American 


477 





PATENTS FOR SALE. 


FORSALE. “te ~ {ne and Waste Vaive. 
Patent No. inform Patent issued February 21, 1905. 
eae. information wate C. W. Kenner, Britton, 


WAN erp, —Purchaser Canadian rights (just issued) 
of “* Turbine Tube Cleaner. Ado J, 
Navy. wamuaieel on rtoany. Free trial Gdties 
for tests. Andrews 1 ‘g- Cow Rockaway, N. J. 


PATENT FOR SALE.—1 want to sell outright the 
east rights in my new Improved Metal Fence 
sure to be used in all parks, farms and gardens. 

C. o Dolan, $24 Green Street, Lockport, N. Y. 


PATENTS 8OLD ON COMMISSION.-If you wish 
to pay or sell a ST -] write for particulurs to BE. L. 
Boston. Patent Sales Exclu- 


MACHINERY FOR SALE. 


ALWAYS ON HAND, good second-hand machinery, 
also boilers and engines, dynamos and motors; from 
smallest to largest. Write us before ordering elpewhere. 
berty Machinery Mart, 138 Liberty St., New York 


THE VERY THING—A HAND PLANER. Onl 

New, good, a ranteed. Has selt-hardening tool, 

Outlasts dozen ‘flies. Address Ideal Machine Works, 
Brooklyn, N. Y. 





STEAM BOILERS. 


THE RECORD of the Hogan Water Tube Boiler 
proves it the safest, most reiiable and efficient steam 
generator ppown, Built only by James Ridge- 
field Park, N. J. Information for the asking. 


FACTORY AND MILL SUPPLIES. 


ACTORIES, CUT DOWN yous LngUS.AROB oy 
putting in a Caldwell Tank and Tower for fire 
ion. Once up, no sarther expense. Endorsed by by i 
insurance — ators nee in =. section. 
f Colu Saves us 
a a ed. Caialog je and Price List 
W. E, Caldwell © ‘0., Station D D, Louisville, Ky. 





GAS-LIGHTING APPLIANCES. 


THE “PNEU-WAY ” of lighting gas! Lights Wels- 

bachs without electricit L,- button on wall! Easily 

installed, ever lasti ng. your gas company or write 

Pneumatic Gas — ing Geakeanst 150 Nassau 8t., N.Y. 
housands in use. 





PATTERNS AND MODELS. 


WE MAKE wood patterns, metal teres and | ght 
machine work. Phone No. 1274 vey my General 
tern and Model (o.. 178 Centre St., N. City. Write o om 
telephone and our representative will “be pleased to ca!! 


IDEAL EYE MASSEUR. 





ph and chronic dis. 
treated by scientific mas- 
illustrated treatise on tne eye. Mailed free. 
The Ideal Co., 239 Broadway, New York. 


eae oot aM oy Man 





DRAMATIC. 


YOUNG MEN WANTED to learn nee management, 
acting, stage dancing, uakeup | 
given to graduates at from $45 to Mss par weeks 4 
evening classes; instruction costs about $1 ¥- hour: 
take a trial lesson at $2 and be convingee that can 
jearn. For full particulars and information. “write, 
* | goleptone, or see Ned Wayburn, 115 West 42nd Street, 
New Yor 





ASTRONOMY. 


STARS AND PLANETS.—Learn to bnew, them ot a 
glance! Astronomy in simplest and mos 





NOT FOR FARMERS ONLY 





is not only 


The Leading Journal of Agriculture 


and positively 


The ONLY Agricultural NEWSpaper 


but 


also 


The one weekly devoted to country life which no suburban resident and 
no city owner of a country place can afford to be without. 





Every department edited by a specialist recognized as a leading authority 
in his line. 





Best Reviews of the Crops. 
Best Accounts of Meetings. 


Best Market Reports. 
Best Everything. 





Subscription, $1.50 ; 


Four Month’s Trial, 50 cents. 


Specimen copies free on request. 





LUTHER TUCKER & SON, ALBANY, NEW YORK 












GARDNER | ™ cuccihestin® 
compact 


Simplest, safest, | 
snd 


ing motor boats, dynamos, lathes, water and 
air pumps, and for every vractical purpose 
where light motive power is required, 

Engine complete as shown 

c.0"D. —, fe the world for 650, 
oe complete set of rough castings and 
structions how to build the 
engine yourself for @1%, Write to-day for 
descriptive pamphlet and full information, 





JOHN W. GARDNER 
1087 Goodfellow Avenue, St. Louis, 
Frictionleas 
Metal 
A dabbitt 
that is all 


: the name 
implies. Satisfied customers are the best argument. You can reduce ex- 
penses in the plant by reducing rong expensive stops and tearing down 
of machinery to babbitt it, by the use of Frictionless. 

Frictionless Metal Co., Chestnut St., Chattancoga, Tenn. 


THE WIZARD'S KNOT 
The kK ing of Puzzles, The most mgenious 
ng of century. Easily taken apart, aw 
,»O! The boy who solves it in an hour has a fu. 
ton betore him. “I could die and to see Teddie 
workixg at that puzele.” Will you tackle it! Beau 
tifully finished in stained wood, Sent postpaid for boc 
The Wizard’s Knot Uo., York, Pa. 














form. The Revolving Planispiere shows pn ~ prins 
cipal stars visible any hour in year. Simple, mend? re 
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ACETYLENE GENERATOR PATENT 
FOR SALE. 


A. Ross system. carbide to water, measured 
ties, No. 69),773 (1900) for stationary lighting. B. 
to Carbide, No. 738,070 (1902) for use on vehicles, abso- 
lutely steady supply without attention from user, and 
unaffected by vibration. Apply J. T. Wiliams & Co., 
Ltd., Acetylene Engineers, Birmingham. 
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EXPERIMENTAL WORK. 


JOHN F. PITZ, INC., 89 FRANKFORT 8T., makers 
of patterns and mode Every facility for aiding in- 
ventors tv perfect their ideas. Large and small contracts 
executed promptly. Machine patterns a specialty. 





SCHOOLS AND COLLEGES. 


PATENT LAWS AND OFFICE PRACTICE.—Thor- 
oughly practical course by mail for attorneys and in 
ventors. Postal brings free specimen pages and fall in- 
formation. Cor. School of Patent Law, Dept. A, 
Mintwood Place, Washington, 
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HIS SPECIAL NUMBER will contain a 


of detailed descriptions of | 


improvements in construction of all Ameri- 
can Automobiles than ever before published. 
transmissions, 


steering gears, axles, 


frames and all other parts of importance will be illus- 
trated and described in detail. 
There will also be a page of Automobile Novel- 


accessories of use to the user. 
new features will be more 


complete than ever before, and the issue will show, 
in a condensed form, the progress which has been 
made in automobile construction during the past 
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FOR THE HOLIDAYS 
BOUND VOLUMES 


American 
Homes and Gardens). 


“HE bound volume of ‘‘Ameri- 
can Homes and Gardens’’ 

for 1906 offers one of the most 
attractive holiday gifts of the 
year, dealing as it does with 
everything relating to the house 
and its surroundings. It contains 
hundreds of beautiful illustra- 
tions of good size, showing how 
rooms should be decorated, how 
arranged, how gardens should be 
laid out, etc., and articles of a kindred nature. A 
specialty is made of moderate-priced houses, the 
designs for which are accompanied by floor plans. 
in no other book can be found the same amount and 
variety of material devoted to the home, its surround- 
ings, and country life in general. Each number has 
an illustratéd account of a personal visit to some noted 
mansion. ‘The price of this handsome volume, prepaid 
to any address in the United States and Canada is $5.00. 





furniture should be 


MUNN @ COMPANY, Publishers 


American Office 


NEW YORK 
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361 BROADWAY 





FOR THE HOLIDAYS 


American 
Estates and Gardens 


Illuminated cover and 
Price $10.00 





to. 1x 13% inches. 
275 illustrations. 340 Pages. 


By BARR FERREE 


Editor of American Homes and Gardens, Corresponding 
Member of the American Institute cf Architeets and 
of the Royal Institute of British Architects 


SUMPTUOUS book dealing 

with some of the most stately 
houses and charming gardens in 
America. The illustrations are 
in nearly alb cases made from 
original photographs, and are beautifully printed on 
double coated paper. Attractively bound. This 
book is one of the most beautiful books of the holiday 
season, and will fill the wants of those who desire to 
purchase a luxurious book on our American homes. 
Send for illustrated prospectus. 

Special Offer.—For $10.00 we will send a copy 
of this great work and enter your subscription to 
‘* American Homes and Gardens’’ for a year. A 
$13.00 combination for $10.00. Book may be sent 
to a different address if desired. 


MUNN & COMPANY, Publishers 


Scientific American Office 


361 BROADWAY 
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Homes ann Gardens 


$3.00 a year; or, with the SCIENTIFIC AMERICAN, $5.00 year. 
Measures 1034 x 14 inches. 72 Pages. Colored Cover. 

This is a thoroughly practical magazine, d 

the home and its surroundings. A\n ideal journ 
g not only with buildings but with country life as well. 
te aim of the magazine has been to stimulate among its 
readers a wider interest in the beautifying of the home. 
The articles deal with not only the house exterior but the 
interior plans and arrangements and the subject of decora- 
The re as an adjunct or frame of the 
mansion, receives its full share of attention, and each issue 
contains examples of artistically planned gardens, large and 
small, old and new. There will be published in each issue 
some large estate, and the reader will be taken over the 
buildings and grounds as a visitor. There will also be pub- 
lished articles dealing with all phases of practical country life. 
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DURING 1907 ARTICLES WILL BE 
PUBLISHED ON ‘THESE SUBJECTS : 
The Home Roof—A Neglected Opportunity ; 

How a Woman Made a Worn-out Farm Pay; 

The Iris Garden ; 
The Kitchens of Our Forefathers ; 
Cement and Concrete in the Formal Garden; 








A Sheraton Sideboard in a New England Hone 


DURING 1907 ARTICLES WILL BE 
PUBLISHED ON THESE SUBJECTS : 


Well designed Applique for the Home ; 

A Naturalistic Garden designed by its owner; 
Something Concerning Driveways ; 

Life on an Olive Ranch ; 

Longfellow’s Home ; 








Flowers for House and Table Decoration. 


he colored covers change monthly (s. 


Send $3. 00 to-day ana res 


this publication. 
should have been a place in every home. 








A MINIATURE ENGRAVING 


q The magazine is beautifully printed on heavy coated paper, and is elaborately illustrated by handsome engravings made from photographs 
e reduced black and white specimen above). 
eive the beautiful November and December issues without charge. Three sample copies, 25c. 
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~ | York. 
tisticians. information bas Branch Office Main Offi 
Canadian patents may now be obtained by the in co 
been drawn from over one ton | | ors for any of the inventions named in the fore- 625 F Street, Washington, D. C. 561 BROADWAY, FEW YORK j 











ot Government reports alone. 
It is a book of pd. a tad reter- | gotng list. For terms end further particulars 
ence-— more useful than an en-| sddress Munn & Co., 361 @roadway, New York. 

cyclopedia, because you will _ 
find what you want in an in- 


= stant 2s a more ore condensed a: | | adit. You iMVESTIOATE 
orm xt xX pe + E MASTER WOR bad 
(Once alone have made it possible for 3 the pr publishers of @ two-cylinder gasoline a tas 7 
ENTI VIC AMERICAN to present to the purchasers aicoho! engine, su: Ge ae eee and bulk are half that of sing engines, ears, wish | ter durabtiity. « ‘ostta 


book a remarkable aggregation of information. Less to Buy—Less tie started. Wiceetee aac edi overesme Tneanty mounted on any wagon. mY is Rhyne Be nr ble stouonary oF tractic: 
MUNN & CO., Publishers, 361 Broadway, NEW YORK engine. SEND you I THE TEMPLE PUMP CO. Mire. Meagher and 15th Sts.. Chicago, THiS Is OU Flrty THinb ae 
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Scientific American 











Rubber Elevator & 
Conveyor Belting 


FOR CONVEYING AND LIFTING! 
BROKEN STONES, COAL, COKE, WOOD | 


PULP, GRAVEL, SAND, SUGAR, etc., etc. 


SPECIAL CONSTRUCTION 
EXCEPTIONAL QUALITY 


“W YORK BELTING &) 
PACKING CO., Ltd. 


1-93 CuHampers Street, New York} 


N 





» 





SEND $1.00 NOW 


FOR OUR NEW AMERICAN BOOK 


How To Make Alcohol) 


and De-Natere it, from Farm Products, for use in Farm 
«, Automobile Heating and Lighting. ‘om 






ate inatructions. Stille illustrated. New free Alco- 
bol Law and Government Regulation 


SPON & CHAMBERLAIN 
1335. A. Liberty Street - NEW YORK 


CHARTER 


Stationaries, Portables, Hoisters, Pump 
ers. Sawing and Boat Outfits, Combined 
a with Dynamos 
Gasoline. Gas, Kerosere. 
Send for Cataloque 
State Power Needs. | 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. | 


Ail varieties ar i prent pri es, Best Kaliroad 


Track and Wagon or Stock Seales made. 
Also 1000 aseful articies, incinding Safes 
Sewmg Machines, Bicycies, Touls. etc. save 


pou : iste Free CHICAGO SCALE CO,, Chicago, Li), 


HLECTRO MOTOR. SIMPLE, HOW TO) 


take. Br G. M. Hopkins. Description of a smal! elec- 
eric motor devised and constructed with a view to aseiat- 
ing amateurs to make a motor which might be driven 
wilh advantage by a current derived from a battery, and 
whieh would bave sufficient pewer to operate a foot 
taithe or any machive requiring not over one man pow- 
sv. With Il figures. Contained in ScLENTIFIC AMER 
ICAN SUPPLEMENT, No. 641. Price 0 cents, To be { 
had at this office and from ail rewsdealers, 


[LEARN TO BE A WATCHMAKER 
j Bradtey Polytechnic institute 


rological Department 








Formerly Parsona Hi rological Inet. 
Largest aed Best Wateh Sehoo! 
in America 
We teach Watch Work, Jewelry 
Engraving, Clock Werk, Optics 
Tultion reasonable Board = and 
room near schoo! at moderate rates 

Send for Catsteg of lnformatior 


Bausch & Lomb 
Magnifying Glasses 


Pu: wer half a 
century our 
work has been 
the making of 
tenses, When 
ever you med a 
pocket glass be 
eure t get «@ 
Rat They | 
are shown here 3 lenses, vuleanite mounting, $0 cents 
Larger ize, 7S cents. CATALOG PREE. 


Bausch & Lomb Opt. Co., Roehester, N.Y. 
Naw York Boston WASHINGTON 
CuHrcaco San FRANCISCO 














| 











SENSITIVE LABORATORY BALANCE 
By N. Monroe Hopkins. This “built-ap” laboratory 
balanoe will weigh up to one RRend end will turn with 4 
seaner Of 8 pO mk stamp. Phe balance can 

by any amateur shed in the use of Rasy oud tt will 
werk as well ab a nee. The — is aceom- 
panie i by detailed yt drawings ¢how varivus 
stages of the work. This article is = Soot n SCIEN. 
Tivic AMERICAN SUPPLEMENT, No, 1184. Price 10 
ceute For sale by MUNN & Co., 31 Broadway, New 
York City, or any ooo8setler or newsdealer. 


aaa ABRASIVE POLISHING 
HEELS AND BLOCKS. 


Used h. polishing machin cutle 
and edge tools of all kinds aud for id 
moving rust spots from highly polished 
akes @ very smooth surface 
without marring. Containing rubber 
whieh fives it the resilient effect. Made 
with efiher Emery or Carborundum in 


Givferent grades. Write for price list 

and special trade discounts 7 

The Springfield Tire and aw Co.. 
SPRINGFIELD, Onto, U. 8. 


DU RYEA AUTOS 


If you are thinking of 
getting an auto next | 
Spring, write us at 
onee for our * Maker 
to User profit-sharing 
plan,” and save money 
Aeyrud Street, Reading, Pa. 




















OURYEA POWER CO., 





| electric circuits for small furnace work. By N. Monroe been a “EXER. KFT 9? IRON 
Hopkins. This valuable artiste is accompanied by de- | | f2.7 Be) = 
tailed working drawings on a large scale, and the fur-|| cvaran: TPateated) AUTO 
nace can be mide by any amateur who is versed in the | | (cca, Adjustable in size to tit any 








DECEMBER 22, 1906. 











Watches with 


when you buya HOWARD Watch you have a watch with a 
pedigree—a Watch whose origin is certified— accurately adjusted 
to meet every condition influencing its time-keeping qualities. 
The HOWARD Watch is cased by the makers, After being cased it is agair 
adjusted, because he HOWARD standard i is so high that even this slight change 
of condition ust be compensated for in the fina] adjustment of the 


OWARD 


WATCH 


A watch perfected i in this way is far more accurate than one that is put into a 
case not made for it and regulated by the hairspring regulator. 

Every HOWARD Watch comes to you complete ~ case and all—enclosed ina 
velvet-lined, .olid mahogany cabinet—accompanied by Certificates of Guarantee, 
giving tne movement and case numbers, and the fixed prices at which the com- 
plete watch is sold everywhere. 





Boss & Creseent 
Filled Cases 
___. Guaranteed 25 Years 


14-K Gold Cases | 14-K Gold Cases | 


Sold by all dealers at following prices: Extra Heavy Heavy 


t, Cold and 5 positions 
. Cold and & positions 
, Cold and 3 pocitions 
17 dowels, ated to Heat and Cold 

Open face watches $10.00 less in gold, and #2 $0 less in filled case: 

For full illustrated description of the various grades send for the Hon ward Watch Book 


E, HOWARD WATCH COMPANY, South St., Waltham, Mass., VU. S. A. 


$150.00 











COLD GALVANIZING 






NICKEL 
Electro-Plating 
Apoaratus and 
THE 
Hanson & VanWinkie 
Co., 


Newark. N. J, 
28 & 30S. Canal St. 
Chicago. 

















A New— Most Exhaustive - and 
Comprehensive Treatise 


STEEL 


Its Metallurgy 
and Mechanical 
Treatment 

By Harbord and Halli 


IN THE METALLURGICAL SERIES 


EDITED BY 


W. ROBERTS-AUSTEN 


Fersaining 758 pages, 
37 folding penane 100 
micro - sections from ry 
photographs, and 270 

illustrations in the text NET 


J. B. LIPPINCOTT Co. 


Publishers Philadelphia 








STEAM USERS 


dinbow Packing 


The original and only genuine 


7 Model E. T. 
$525 
A Boulevard Car 


Hsndsomely upholstered, dark green & 
4h. p. Alrcoo Wheel steer. Max! 
speed 18 miles. ~ smart, smooth running 
car for four peop! 


ORIENT 


Model E. R. 


The smartest vehicle on the road. Ideal for 
physicians. Easy to drive, 5 ae Air- 
pe Wheel steer, Speed 24 miles. 1907 
models are ready for deliver Write for 
lustrated catalogue . 


WALTHAM MANUFACTURING CO. 
Waltham, Mass. 


red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond ‘in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 


PEERLESS RUBBER [IFG. CO. 
16 Warren St., New York 


$475 





HOW TO MAKE AN E&LECTRICAL 








Furnace for Amateurs Use.—The utilization of 110 voit 






use of tools, This article is contained in SCLENTIFIC 

AMERICAN SUPPLEMENT, No, 118%. Price 10 cents. boy or girl as the 
For sale by MUNy & Co., RF New York City, 
or by any bookse!ler or newsdealer. 


You Can 
Whitewash “32. 


Efeare from 






















Patented ing or climbing a hill. 





“Can't upset.” No dead cen- 
/ . ” 
> } aewash or cold water pelet ts || ter, “CAN'T BE BROKEN and won't wear out.” A straight 
Cuecgien cen. neaty. WRRowe or eg Wate paint te pull (ordinary -hand-cer-motion), instantly interchangeable to the 
} 


10,000 Square Feet of Surface in One Day exact “Rowing and Semi-Rowing ” exercise motions 
with a Progress Spraying and Whitewashing Machine 


te develop C~ strengthen the pine and 
and do better work than with a brash. [t is also adapwed for 


‘thyrician 
and reat the child’s legs. ite for our free 
“Exer-Ketch” Novelty ay N. Sepate St., Indianapolis, Ind. 











spreading disinfectants, destroying insce 
— py 
















on trees, vege 

nts, patina ciohion 
Bees. washthe windows, w 
ete., and other purpewes, The machine is 
really a little water works system 
on wheels because the easy Mowe 
ment of the pump deve s 
grammars enceabing bo pountiigns 
will raise the liquid more than 
#0 feet above its own level. The 
Progress, 1% gallon size, costs 
only $21.00; the 20 gallon 
size $90.00, It will last a 
lifetine and pays for itself 
the first year, Other ¢; 
of aiden sold ee ae 
$9.00 and $10.00, Write for 
detailed descrij 

















FRICTION DISK DRILL 


FOR LIGHT WORK. 

Has These Great Advantages: 
The speed can be instantly changed from 0 to 1600 without 
stopping or shifting belts. Power applied can be graduated 
| to drive, with equal safety, the smallest or largest drills 
within its range—a wonderful econo my in time and great 
saving im drill breakage. Send for Drill Catalogue. 

Ww. F. & JNO. chehes ©o., 
Established 1572. 
1999 Ruby Street, ae 








Rockford, Ill. 


LHARN WATCH RAEPATRIN G 
eee ee 


——, Re 


ables you to 


Mustrated instruction book en: 
do the we ork at ho ome giving you every advantage of the apprentice ook and Complete Outfit of Tools by express 
‘or our free Wh holesale © ven) of Watches, Diamonds, Je ’ ete., with confidential p mrad We will 
of charge our Watechmakers’ Tool and Material Cotalagee with [lastrated Instruction Book, WRITE TO-DAY. 


Reamne, THURMAN & OV., Jeweler’s Wholesale Supply House, 84 to 44 Michigan Ave., Chicago, LIL, U. 8. A. 























Ii's a trade easily learned ; we will show you how absolute! 

















6 le | RAS > 
For only $1 you can obtain the famous 
Ready Draughting Instrument 
Which combines six drawing instrumcnts in one. 
Does the work of Compass, Protractor, Triangle, 
Viale, Square, Seale, ete., and can be carried in the 
pocket. Extra grade Aluminum, by mail, prepaid $1. 
Money back if dissatisfied. 
Ready Mfg, Co., 661 Livingston Bidg., Rochester, N.Y. 











E“€ gums OUTSHINES 
tH SUN — ea 
“Gaaeaiae Lan | 
Soft, brilliant, restful light, 


Cheaper than 


Light Co, Canton, Ohio. 
A MONEY WAKER 
Hollow Conerete bullding Blocks 


Best, tae Simpleat, Cheapest 


THE PETTY JOHN CO, 
615 N. 6th Street, Ter Terre ) Haute, | Ind. 


Screw 














It Will Tackle Any 


NO MATTER HOW TOUGH THE PROPOSITION 
—_—_s 








ractical screw-driver. Reversible, penne ga te 
terchangeable. For driving and bagel | 
distinct and separate spirals ao, a eeing Sheva 
ently. Each with three bits. a 


GOODELL-PRATT CUMPANY - 


Keystone Well Drills 


for Artesian and tee he 


eesemas Mass. 





Deep Drilling for Oi) and Gea 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
ete. Our five catalogs are text 
books in these lines, 


KEYSTONE WELL WORKS 
Beaver Falls, Pa. 


“Your” Bicycle “s* Motorcycle 
saa a. a, E eee 


fotos “all parte 

ich an ry 

ea powerful dura 
re ie. e 

Mts to frame. Speed 2 to 











miles an hour. Alse 2 
stamp for outtie 


3 H. P. Motoreycles. 
MOTORCYCLE EQUIPMENT CO., Hemmondsport, N.Y. 


ant SsTeAM SHOVE? 
Toledo Ohio. USA 


Vulcan Place 


Me Vulcan iron works 


ELECTRIC LAUNCH MOTOR. — THE 
pp td nich = pA Ae built by an amateur 


























at small cost. it is intended for a boat of about 2% feet 
over all and 4 feet 6 inches beam, drawing 18 wrk 
is — ble of, 7 spelling wes auch crate ata apeet = ENTINIC 


2 cuts. 
AMERICAS dorrpen ENT. No. 1 Price 10 cents by 


newsdealers. 


mail, from this office. and from ar 


HME 























